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sulfonylureas have 
ineffective in abso- 
lute insulin deficiency diabetes (Creutz- 
feldt and Fintert, v. Holt et al.", 
Loubatiéres'®, Miller and Craig*®) as 
well as in diabetes caused by increased 
demand for insulin in which there is 
of pancreatic functional reserve 
(Lazarus and Volk'?). These findings 
suggest that the drug acts mainly by 
increasing pancreatic insulin output. 
Morphologically this is evidenced by 


the 
been shown to be 


IN animals 


loss 


the finding of B cell degranulation 
after sulfonylureas in experimental 
animals (Creutzfeldt and Finter*, v. 


Holt et al.'*, Lazarus, Volk et 

The relative effectiveness of these 
drugs in various types of human dia- 
betes supports this hypothesis as to 
their mode of action. Thus, juvenile 
diabetes which is commonly thought to 
be of the insulin deficiency type does 
not usually respond to the sulfonyl- 
On the other hand, maturity- 
onset .diabetes in which apparently 


ureas. 


°The study was supported by a grant from the Upjohn Co., 


New York) 


there is considerable residual pancre- 
atic insulinogenic reserve, frequently 
does respond (Levine and Duncan's). 
The fact that be se latter patients re- 
spond to sulfonylureas suggests that 
they have a defect in the normal mech- 
anism for controlling blood sugar by 
which hyperglycemia increases insulin 
output. Clinically, it has also been ob- 
served that although the hypoglycemic 
action may be quite intense during the 
early stages of treatment subsequently 
the effectiveness of the drug diminishes 
(Pfeiffer et al.**). Similarly, in some 
Nehetic patients Orinase may be sub- 
stituted for part but not all of the 
ordinarily required insulin dosage 
(Creutzfeldt and Schlagintweit®, Dun- 
can, Lee and Young", Fabrykant’, 
Friedlander'', Kinsell et Miller 
and Craig*’, Mohnike et al.**, Pfeiffer 
et al‘). These findings might be in- 
terpreted to mean that this agent act- 
ing by increasing insulin output may 
show no apparent effect if the pancreas 


Kalamazoo, Michigan. 


(1) 


|| 


is already functioning at maximal ca- 
pacity and has lost its insulinogenic re- 
serve. On the other hand, insulin ad- 
ministration alone by reducing the 
hyperglycemia 
diminish endogenous insulin secretion. 
However, if Orinase and 
administered simultaneously, theoreti- 
cally a maximal endogenous insulin 
secretion level should be maintained 
despite the concomitant presence of 
exogenous insulin thus giving a syner- 
gistic effect. With these ideas in mind 
a study was undertaken in a selected 
group of patients with maturity onset 
diabetes of long duration, whose blood 
sugar was usually about 200 mg. per 
100 ml. despite comparatively large 
insulin dosages. It was not the purpose 
to re-examine in general the efficacy 
of Orinase in human diabetes but 
rather to establish whether the clinical 
results of combined Orinase and insulin 
treatment would support the 
mentioned theoretical consideration. 


degree of tends to 


insulin are 


above 


Material and Method. A group of 12 
diabetics were selected who had been pa- 
tients at this institution for at least 1 year. 
These individuals varied in age from 52 to 
75 years, and had their diabetes for 9 to 
34 years. In addition to their metabolic dis- 
order, they showed, in severe degree many of 
the complications commonly associated with 
the human diabetic state. These included, 
marked arteriosclerosis with cerebral vascular 
accidents, coronary occlusions with myocardial 
infarcts, occlusive peripheral vascular disease 
with amputation of extremities, and renal dis- 
ease with hypertension and _ frequently 
markedly elevated urinary glucose threshold 
(Table 1). 

In each instance, the patients received at 
least 30 units of insulin. However, despite 
this insulin dosage, they were not adequately 
controlled. The fasting blood sugars usually 
approximated 200 mg. per 100 ml. or more. 
Each patient was allowed to remain on his 
ordinary insulin dosage and diet for a pre- 
liminary period of at least 2 weeks during 
which time daily blood sugar and 24-hour 
urine specimens were obtained. The insulin 
dosage was then reduced by approximately 
30% and 0.5 gm. of Orinase twice daily was 
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added. After an interval of 3 to 6 weeks the 
dosage was turther 
usually the insulin was withdrawn entirely 


insulin reduced and 
so that the patient re mained on a dose of | 
gm. of Orinase a day alone for a period of 
several weeks. Following this, all medication 
was withdrawn for a period of about i week. 
Usually the patient was then returned to a 
dose of 1 gm. of Orinase twice a day for sev 
eral weeks, afte 


given together with the 


which insulin was again 
Orinase, the insulin 
being started in small dosages which were 
gradually increased until the patient was 
under good control 

In all of the patients who received a re- 
duced amount of insulin together with 1 gm. 
per day of Orinase, average fasting blood 
sugar levels decreased to below 160 mg. per 
100 ml. It was furthermore of interest that, 
in general the patients benefited from this 
and responded not only by a 
control but also by a 
None of these 
When 


omitted and 


regimen 
smoother course of 
feeling of general well being 
patients had hypoglycemic reactions. 
the insulin was subsequently 
the patient was kept on Orinase alone, in 
some patients the blood sugars rose to levels 
above 200 mg. per 100 ml. and were usually 
similar to those at the beginning of the 


study. Frequently, on no medication at all, 


a similar hype rglycemia was present Reinsti- 
tution ot Orinase therapy had in these 
instances no effect on the blood sudcar. How- 


ever, when insulin in small dosage was 
added to the Orinas« the blood sugar de- 
clined to the normal level. Figure 1 is an 
illustration of the curve of one of these 
patients 

Another type of response is illustrated in 
Fig. 2. In this patient whose blood sugar 
fluctuated around 300 mg. per 100° ml 
despite treatment with 20 units of NPH in- 
sulin and 10 units of regular insulin, there 
was a significant decline of the blood sugar 
when given Orinase in addition to insulin. 
After reduction of insulin to 10 units of NPH 
per day and then 5 units of NPH per day, the 
blood sugar remained it the Sanne reduced 
level. After the 55th day of treatment, the 
patient was kept on 1 gm. of Orinase per 
day alone for 21 days. There was, during 
this period, a very moderate increase in the 
blood sugar level which fluctuated from 140 
to 180 mg. per 100 ml. With the discontinua- 
tion of Orinase for 1 week the blood sugar 
remained at about the 
during the following 


day of Orinase. The 


same level as it did 
5 weeks on 1 gm. per 
Orinase was then dis- 


continued for 3 weeks. Toward the end of 
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Fig. 1.—Graph of daily blood sugar values in patient 3,, a 72-year-old white woman with 


diabetes of 16 years’ duration. The insulin and Orinase dosages are indicated at the bottom 


20 40 60 80 100 120 4 6 
DAYS 
.UNITS REG. OR NPH INSULIN 500mg ORINASE bid 
Fig. 2.—Graph of daily blood sugar values in patient 10, a 65-year-old white woman with 


diabetes of 22 years’ duration. The insulin and Orinase dosages are indicated at the bottom. 
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Volk and Lazarus: 


this time the blood sugar rose above 200 mg. 
per 100 ml. On 15 units of NPH for the 
next 3 weeks the patient's blood sugar level 
remained just below 200 mg. per 100° ml. 
The results with urinary glucose are not 
presented since, due to the very high renal 
glucose thresholds, they were ‘not a good 
reflection of changes in ‘the diabetic state. 


Discussion. The results demonstrate 
that certain diabetic patients may re- 
spond better to combined therapy ‘with 
Orinase and insulin than to either 
alone (Fig. 1). This regimen resulted 
in smoother and better metabolic con- 
trol with no side reactions and despite 
Further- 
more, as seen in Fig. 2, the response to 


reduction in insulin dosage. 


Orinase alone was sometimes also bet- 
ter than to insulin. While some workers 
(Fajans et Heineman et 
Kuhl'®) have noticed that the blood 
sugar lowering sulfonamide compounds 
do not potentiate the hypoglycemic ac- 
tion of exogenous insulin, others have 
reported beneficial effects of the sup- 
plemental use of the drugs in stable 
diabetics with high insulin requirement. 
Thus, Miller and Craig*® observed re- 
duction of the insulin requirement 
from 2,000 to 500 units by a supple- 
ment of 2 gm. of Orinase in a patient 
with lipo-atrophic diabetes. Duncan, 
Lee and Young" have reported beneficial 
effects in several patients on large 
doses of insulin allowing for a consid- 
erable reduction of the insulin dosage. 
Similarly, Kinsell and his co-workers 
noticed a significant decrease in the 
insulin requirement in 3 out of 5 pa- 
tients with severe diabetes after ad- 
ministration of the drug. Friedlander"! 
reported reduction of the insulin re- 
quirement to 25% of the initial dosage 
and absence of glycosuria obtained 
through the simultaneous administra- 
tion of Orinase in a diabetic with severe 
insulin resistance. In a case of “hepa- 
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resistance to insulin Creutz- 
feldt and Schlagintweit® observed a 
considerable reduction of the abnor- 
mally high insulin requirement by 
combined therapy with insulin and 
DS60°. 

More recently, Fabrykant’, through 
the use of Orinase as a supplement to 
insulin therapy for periods as long as 
20 months, obtained beneficial effects 
in a group of patients with stable as 
well as with labile diabetes who re- 
quired but moderate amounts of in- 
sulin. These benefits consisted in a 
decrease in the insulin requirement, an 
easier stabilization of the diabetes and 
an increased feeling of well being. 
Mohnike et al.** also attempted to de- 
termine whether a decrease in insulin 
requirement could be achieved by com- 
bined therapy — insulin plus DS60°. 
They observed in 20 of 35 patients a 
reduction in requirement dur- 
ing the hospitalization period of up to 
4 weeks. In the group who were suc- 
cessfully given the combined treatment 
there was a preponderance of patients 
with late age of onset, of those who 
were overweight and of those whose 
exogenous insulin requirement was 
somewhat low. The authors explained 
the unresponsiveness of the other group 
of their series by the magnitude of the 
absolute insulin deficit and the de- 
ficiency of islets capable of functioning. 

The synergistic effect of Orinase and 
insulin demonstrated in the present 
study also may be explained on the 
theory that the sulfonylureas exert their 
hypoglycemic effect primarily through 
their pancreatotropic action. This view- 
point is supported by the report that 
in a pancreatectomize od patient Orinase 
did not potentiate the hypoglycemic 
effect of injected insulin (Goetz, Gil- 
bertsen and Josephson’). Our findings 


togenic 


°D860 is a drug produced under the trade name Rastinon by C. F. Boehringer and Sohne 


GmbH, Mannheim, Germany. 
Kalamazoo, Michigan. 


It is the equivalent of Orinase, produced by Upjohn Company, 
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allow for the postulate that exogenous 
puts the pancreas at 
whereas Orinase stimulates endogenous 


insulin rest, 
insulin production even in the presence 


of exogenous insulin. These observa- 
tions, furthermore, suggest that those 
who 


Orinase alone probably have adequate 


diabetic patients respond to 


insulinogenic reserve, but a defect in 
the normal mechanism for controlling 
the blood sugar by increasing the in- 
sulin output. These ideas are further 
supported by the fact that many human 
diabetics show good B cell granulation 
as well as adequate extractable pan- 
(Bell', Wrenshall, 
Ritchie*! latter 
findings also support the viewpoint that 


creatic insulin 


Bogoch and These 
human diabetes may be due to a de- 
fect in the normal mechanism for stim- 
ulating the B cell to increased insulin 
output. The gradual loss of effective- 
ness of sulfonylureas in some diabetics 
may be exp] iined as being due to maxi- 
mal utilization in these individuals of 
their insulinogenic reserve which is, 
however, inadequate to maintain meta- 
bolic normality. 

Chere are some experimental obser- 
vations which also suggest extrapan- 
creatic sites of Orinase action (Frawley 
ef al’, Lazarus and Volk!*, Mirsky, 
Perisutti and Diengott?'!, Moorhouse 
and Kark?*, Renold et al.*°, Vaughan*>). 
These include experiments in which 
it was shown that in depancreatized 
dogs maintained on small doses of in- 
sulin and in eviscerated dogs perfused 
with glucose and insulin the sulfonyl- 
ureas increase the action of insulin 
(Ricketts, Wildberger and Schmid** ). 
These divergent data may possibly be 
due to species differences. However, 
there are other known pharmacological 
effects of Orinase, especially in high 
dosage which include interference with 
eluconeogenesis glycogenolysis 
(Moorhouse and Kark**, Vaughan? ) 
and enhancement of insulin action by 
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inhibition of insulinase (Mirsky, Peri- 
sutti and Diengott? It might be 
conjectured that a blood sugar lower- 
ing effect may occur which is based 
on such extrapancreatic effects of the 
drug. 

The question may be raised as to 


what extent the presence of insulin- 
binding factors may have contributed 
to the poor control of our series of pa- 
tients by insulin alone, all of whom 
have been under hormonal treatment 
for many vears. It has been shown 
that the insulin resistance in some dia 
patients 


amounts of insulin may be due to in- 


betic who require — large 


sulin-inhibiting mechanisms, possibly 


insulin antibodies Berson et al’, 
Colwell and Weiger*, de Fillipis and 
Vallance Hurlock 


The sparing effect of 


lannaconne”, Owen, 


and Please?* 


Orinase on exogenous insulin could 


possibly be explained on the basis that 
after administration of the drug there 
endogenous insulin 


is increased pro- 


duction to which no antibodies are 
present. 


The 


suggest 


present 
that 
diabetes 


observations strongly 
with 
blood 


only with difficulty maintained in the 


patients maturity 


onset whose sugar is 
normal range by comparatively large 
doses of insulin, should be given a 
trial of combined Orinase-insulin ther- 
apy. It ' 
instances, easier and smoother control 


is felt that, thereby, in many 


of the diabetic state can be achieved. 
Furthermore, the lack of hypoglycemic 
reactions suggests that this might be 
the therapy of choice in patients with 
complicating arteriosclerotic cardiovas- 
cular disease who might react badly 
to the wide swings in blood sugar fre- 
quently seen with large insulin dosages. 

Summary. A study was undertaken 
to determine whether combined in- 
treatment benefit 
certain types of patients with maturity 
onset diabetes of long duration, whose 


sulin-Orinase may 
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blood sugar was poorly controlled by neously administered Orinase  stimu- 
insulin alone. The results demonstrate lates endogenous insulin production. 
that Orinase in conjunction with insulin This hypothesis furthermore suggests 
allowed for a decrease in the insulin that diabetic patients who respond to 
requirement, improved metabolic sta- | Orinase alone probably have adequate 
bility and showed smoother control of | insulinogenic reserve but a defect in 


the 


diabetes. This synergistic effect of | the normal mechanism for controlling 


insulin and Orinase is explained on the the blood sugar by increasing the in- 
theory that the exogenous insulin puts — sulin output. 
the pancreas at rest while the simulta- 
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FROM CULTURES OF 


IMMUNOLOGICAL CONSIDERATIONS OF AN ANTIGENIC FRACTION 
SPIROCHETES 


ISOLATED FROM CEREBRO- 


SPINAL FLUID OF MULTIPLE SCLEROSIS CASES: 
PRELIMINARY REPORT 
By Lonnie L. Roacn, JR. 
ACTERIOLOGIST. SYLVANA CHEMICAL COMPANY, ORANGE, NEW JERSEY 
SoL ROSENBERG 
CHEMIST, SYLVANA CHEMICAL COMPANY, ORANGE, NEW JERSE) 
AND 
Rose R. ICHELSON 
BACTERIOLOGIST, DIRECTOR OF RESEARCH, ST. LUKE’S AND CHILDREN’S MEDICAL CENTER, 


PHILADELPHIA, 


lHe purpose of this preliminary re- 
port is twofold: first, to describe the 
preparation of an antigen trom spiro- 
chetes cultured from spinal fluids of 
multiple sclerosis cases and, secondly, 
to present data on the efficacy of this 
antigen in the diagnosis of multiple 
sclerosis 

The ot 


sclerosis has long been in doubt. Many 


etiological agent multiple 
theories have been advanced but defi- 
nite proof of any causative agent is still 
lacking. Steiner’, in 1952, described the 
appearance of spirochetes in nerve tis- 
sue of patients with multiple sclerosis. 
Others have demonstrated similar ap- 
pearing organisms in tissue and body 
fluids of laboratory animals. Ichelson’, 
in 1957, was able to cultivate organ- 
isms from spinal fluids of persons with 
multiple sclerosis similar in morphology 
to those described by Steiner. These 
organisms were Grow n in mass culture 
and were fractionated chemically to 
prepare antigens for use in this study. 


Methods. The in a 
of 29 


modified anerobic medium consisting 


Brewers Thioglvcollate Media (Difco #B236). 


organisms were grown 


0.04 Bacto-Asparagine (Difco 0.02% L- 
Cystine Difco), and 0.1% Bacto Pepton 
Difco). The medium was boiled for 20 min- 
utes and allowed to cool to 37° C. and was 
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then enriched by the addition of 20 ml. of nor- 
mal rabbit serum and 60 ml 
serum per liter of medi 
filtered through a 


Selas 
lavered mixture 


of normal human 
i. The medium 
03 candle 


consisting 


was 
and ove! 
of 
to insure 
After inoculation the cul 
& 


with a equal 


volumes of paraffin oil and vaseline 
anerobic conditions 


tures were placed in an incubator at 


and allowed to incubate for 3 months on 
longer and then harvested by centrifugation 
in the Servall centrifuge at 18,000 G tor 
one hour at 6° C. The packed cells were 
washed 3 times in sterile physiologic salin« 


by suspension with a needle and syringe and 


centrifugation in the Servall. The washed cells 
were then extracted by one of 2 methods 
by extraction with sodium deoxycholate solu 


tion directly or by removing the lipid material 


from the cells by acetone and ether extraction 
and processing the dried organisms 
15 ml 


was 


For extracting the whole 
of 0.2% sodium 
added to 1 
pended with a 
traction carried 
mechanical shaking at 6° C 
for 
G. The supernatant containing the 


organisms 
Dit 
and 


deoxvcholate 
of cells 
need ind 


out 


gm wet was sus- 


SVTInge The ex 
for l 
Che 


30 minutes at 


was hour with 
suspended 
mass was then centrifuged 


18.000 


antigenic fraction was carefully decanted and 


placed in dialysis against physiologic saline 


and allowed to dialvze to isotonicity. 


tree cells 


solution is 


For extracting the lipid 


0.29 


ml. of 
added 
for each 5 mg. of dried cells and the process 
carried for the cell procedure. 
The titration is performed by using 
a checkerboard titration pattern with varying 


sodium deoxycholate 


out as wet 


antigen 


dilutions of antigen and antisera. The optimal 


t 


antigen dose is the smallest amount of anti 
gen giving a reactive predetermined pattern 
with a known positive control serum. The 
complement fixation test used was the Kolme1 
one-fifth volume test as modified by Portnoy 
and Magnuson2. 

The sera included in this report were ob 
tained through the cooperation of the fol- 
lowing institutions: 
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findings in these cases cannot be ex- 
plained at this time. 

Since the organism from which the 
antigen was prepared is a spirochete it 
suggested that the positive findings may 
be due to syphilis; therefore, VDRL, 
Reiter Protein Complement Fixation, 


Number of Sera Submitted 


Multiple 
Sclerosis Other Total 
University of Pennsylvania 27 8 a) 
Research Foundation of St. Luke's and Children’s Medical Center 91 38 129 
Michigan Chapter, National Multiple Sclerosis Society, Inc 17 5 22 
East Orange V.A. Hospital 0 23 73 
Bellevue Hospital 2 19 21 
New England Center Hospital, Pratt Diagnostic Clini 7 9 16 
The Hospital of Special Surgery, Margaret M. Caspary Clinic 20 14 34 
Total 214 116 330 


The sera were sent to this laboratory coded 
and without diagnostic data. The tests were 
completed and the results of complement 
fixation were returned to the institutions for 
evaluation 


Results. Since limited amounts of 
antigen were available it was not pos- 
sible to test every specimen with every 
lot of antigen. Therefore, tests were 
performed on as many cases as possible 
and this report includes a total of 749 
individual tests with 8 different lots of 
antigen. Table 1 shows the number of 
tests that were performed with each 
antigen with their comparable results. 

As can be seen from the data in 
Table 1, clinically positive multiple 
sclerosis cases were in agreement with 
the test results in 77% of all cases. Of 
the 277 clinically negative multiple scle- 
rosis cases 71, or 26%, gave positive 
complement fixation results. Of these 
71 sera only 31 were presumably nor- 
mal cases and the remainder were 
amyotrophic lateral sclerosis, paretic, 
and recent surgical cases. The positive 


and Treponema pallidum Complement 
Fixation tests were performed on 30 
selected sera from the clinically positive 
multiple sclerosis group. The results 
were negative in every Case. 

A further study was done to de- 
termine whether Candida _ infections 
would show a positive test with the 
antigen. Six Monilia positive sera were 
checked and the complement fixation 
results were negative. These sera were 
all VDRL positive. 

It was suggested to the writers that 
the positive findings might be due to 
a positive C-Reactive protein reaction 
and all sera included in the study were 
checked. Of the 214 positive cases, 12 
showed a positive C-Reactive Protein 
test and 20 of the 116 clinical multiple 
sclerosis negative cases gave positive 
C-Reactive protein reactions. 

Summary. |. An antigen was pre- 
pared from spirochetes cultured from 
spinal fluids of multiple sclerosis cases 
and was used in a complement fixation 
technique to diagnose multiple scle- 
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rosis in sera sent to this laboratory 3. The results indicate that fixation 
without diagnostic data. occurred in 77% of all cases with his- 
2. The medium used for culturing — tories of multiple sclerosis and 26% of 


the spirochetes was that devised by — cases with normal or other pathological 
Ichelson. The method of preparing the _ findings. 

antigen is described above. The com- 4. Case histories as to the duration 
plement fixation test used was the and intensity of the disease were not 
Kolmer one-fifth volume test as modi- supplied. Further studies are in prog- 
fied by Portnoy and Magnuson. ress. 
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SUMMARIO IN INTERLINGUA 


Considerationes Immunologic Relative A Un Fraction Antigenic De Culturas 
De Spirochetas Isolate Ab Liquido Cerebro-Spinal In Casos De Sclerosis 
Multiple: Reporto Preliminari 


|. Un antigeno esseva preparate ab spirochetas culturate ab liquidos spinal 
de patientes con sclerosis multiple. Le antigeno esseva usate in le technica 
a fixation de complemento pro diagnosticar sclerosis multiple in seros recipite 
a iste laboratorio sin informationes de character diagnostic. 

2. Le medio usate pro culturar le spirochetas esseva illo elaborate per Ichelson. 
Le methodo de preparar le antigeno es describite in le texto del presente 
articulo, Le test de fixation de complemento esseva le test de Kolmer de un 
quinto del volumine in le modification describite per Portnoy e Magnuson. 

3. Le resultatos indica que fixation occurreva in 77% de omne casos con 
historias de sclerosis multiple e in 26% del casos con constatationes normal o 
alteremente pathologic. 

4. Historias individual quanto al duration e intensitate del morbo non esseva 
fornite. Studios additional es in progresso. 


Errata: December issue, p. 692, second column, line 3, delete “a” and “-” and on line 4 
delete “amobarbital combination}”; also delete footnote {. On page 693, first column, lines 
10 and 11 delete “-amobarbital combination”. These errors of fact appeared in the original 
manuscript and were not caught by authors when proof was corrected. 
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Tre relationship between atheroscle- 
rosis and an error of lipid metabolism 
has been the topic of many recent in- 
vestigations Adlersberg?, Kevs and 
White!*, Page" Although the pre- 
cise relationship is obscure there is 
creat interest in means of lowering 
serum lipid levels, mainly by dietary 
and hormonal influences ( Adlersberg®, 
\hrens' Among these attempts the 
administration of large doses of nico- 
tinic acid has evoked interest recently. 
The cholesterol lowering effect of 
nicotinic acid in both normal and hy- 
percholesteremic persons was reported 
by Altschul, Hoffer and Stephen® and 
confirmed by Parsons et al.’®. The 
mechanism of action of nicotinic acid 
on serum cholesterol levels is essen- 
tially obscure. 

It appeared profitable to study the 
effect of prolonged nicotinic acid ad- 
ministration on circulating lipids in nor- 
mal persons and in patients with errors 
of lipid metabolism. The observations 
included total cholesterol and esterified 
cholesterol in serum, as well as phos- 
pholipids and total lipids. Following 
reports that changes in thyroid func- 
tion (Altschul and Hoffer®, Hoffer’ ) 
and in 


carbohydrate metabolism 


( Lammers Siderius and  Gaaren- 


*The study was supported in part by The 
ind llow shij 
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stroom'*) may result from nicotinic 
acid administration, studies of basal 
metabolic rates and of glucose toler- 
ance tests were performed in some of 
the patients. Eventually an investiga- 
tion of the effect of nicotinic acid in 
patients with diabetes mellitus was 
included. 


Materials and Methods. Nicotinic acid was 
administered orally to 3 groups ot patients 
1) 3 patients with normal serum lipid levels 
2 patients with hypercholesteremia 
hyperlipemia, or both; and 3) 3 patients with 
diabetes mellitus 

Serial studies of serum lipids were per- 
formed it 


these 3 groups prior to during, 
ind after the « xperin ntal pe riod 

Serum cholesterol and cholesterol esters 
were determined by th Sperry-S hoen 
heimer method; phospholipids by the Sperry 
modification of the Fisk-Subbarow method: 
total lipids by the method of Bloor. Glucose 
tolerance tests were pertorme d after ingestion 
of 100 gm. of glucose; blood sugar determi 
nations wert performed t 0. 1,2 and 3 
hours; urine specimens were simultaneously 
obtained and analyzed for sugar Blood 
sugar determinations wert pertorm«e d accord 
ing to the method of Folin-Wu 

In the first 2 groups each patient served as 
his own control during a pre- and postexperi- 
mental pe riod. In one patient, R.C., 3 experi 
mental periods separated by prolonged con 
trol periods were studied. In another patient, 
].H., 2 such experimental periods were used. 
The second period was of 4 months’ duration 


U.S. Public Health Service, Division of Grants 
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In 2 patients, R.C., and J.H., serial determi- 


nations of the basal metabolic rate were 
performed 
In the third group (3 patients with diabetes 
mellitus) the experimental period extended 
for 8 weeks, 9 weeks and 1 year respectively. 
During the experimental period, nicotinic 
acid 


(2 capsule 


administered in doses of 1.0 gm. 
3 times daily after meals. In 
no instance were doses in excess of 3 gm. 
daily given. Some patients were placed on 3 
gm. daily immediately while others received 
an initial dosage of 1 gm. daily which was 
increased by 1 gm. every other day until 
the full dosage of 3 gm. daily was reached. 
This 
effects. The diet remained constant during the 
entire pe riod of study. 


Was 


was done to prevent or reduce side 


All patients in this study were in-patients 
in a mental hospital for prolonged periods of 
time. Those of Group 1 had chronic schizo- 
phrenia. Of those in Group 2, three had 
chronic schizophrenia and each of these 3 
addition 
eyelids but no other 


xanthelasmas of the 
manifestations of 
thomatosis. One patient, R.C., of this group, 


presented in 
xan- 


was a cretin and had lactescent serum in the 
fasting state. Of the 3 patients with diabetes 
mellitus (Group 3) J.T., had 

holism 


chronic alco- 
ind the other 2 had cerebral arterio- 
sclerosis complic ated by psychosis. 


Results. eFFECT ON SERUM The 
effect of nicotinic acid administration 
to 3 persons with normal serum lipid 
levels is presented in Table 1. In these 
3 persons serum cholesterol and cho- 
lesterol ester values showed significant 
decreases. The maximum fall of serum 
cholesterol amounted to 50% of the last 
pre-experimental level in L.B.; 23% in 
L.f.; and 18% in A.A. Serum phospho- 
lipids decreased under nicotinic acid 
administration by 37% in L.B.; 20% in 
LI; and 22% in A.A. Total lipids 
diminished 56% in L.B.; 38% in L.L.; and 
15% in A.A. The first patient of this 
group, L.B., showed marked fluctua- 
tions in body weight under treatment 
with nicotinic acid. There was an ini- 
tial weight gain followed by a subse- 
quent weight loss. It is of interest that 
the maximum decrease in serum lipids 
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occurred during the period of weight 
gain. The other 2 patients (A.A., L.I.) 
showed minor fluctuations of body 
weight. Figure 1 depicts the effects of 
nicotinic acid on serum lipids in one 
of these patients. 

The eftect of nicotinic acid adminis- 
tered in 3 experimental periods to a 
patient with elevated serum lipid levels 
(Group 2, R.C.) is summarized in 
Table 2. 


Case Report. case 1. This patient, a 42- 
year-old white woman was admitted to the 
Middletown State Hospital in 1954. There 
was a history of mental retardation from 
birth. She recently developed acutely agitated 
behavior which necessitated admission. She 
presented with the classical appearance of 
myxedematous dwarfism. She was 4 feet, 6 
inches in height and her weight was 166 
pounds. Her body shape was dysplastic, the 
extremities being small in proportion to the 
torso. There was excessive accumulation of 
fat around the neck; thick puffy skin; spindle 
shaped fingers; scanty pubic hair and a 
small umbilical hernia. Teeth were poorly 
developed. The fundi were normal. A roent- 
genogram of the chest was reported as nega- 
tive. An electrocardiogram revealed a typical 
right bundle branch block and _ nonspecific 
myocardial changes. A flat plate of the abdo- 
men failed to reveal calculi in the gallbladder. 
The hemoglobin was 11.4 gm.; the blood 
sugar was 98 mg. per 100 ml.; the total 
serum cholesterol was 372 mg. per 100 ml.; 
the basal metabolic rate was minus 21; and 
the nonprotein nitrogen was 35 mg. per 
100 ml. 

Diagnosis. Cretinism with mental retarda- 
tion. As far as could be determined she 
never received any thyroid medication. 


In this patient nicotinic acid on 3 
occasions consistently diminished  se- 
rum lipids from markedly elevated 
levels to levels within normal limits. 
There was a gradual decrease of serum 
cholesterol with the maximum effect 
evident several weeks after the drug 
was started. Similarly, the return to 
the pretreatment values of serum 
cholesterol after the drug was discon- 


°*This preparation was kindly supplied by the Eli Lilly Company, Indianapolis, Indiana. 


TABLE 1.—EFFECT OF NICOTINIC ACID ADMINISTRATION ON SERUM LIPID LEVELS 
OF 3 PERSONS WITH NORMAL SERUM LIPID LEVELS 


All figures are expressed in mg. per 100 ml 


Cholesterol Total Pho pho 
Dat Wt. (Date Total-Esters vpids pid Treatment 
1. L.B 1/10/57 186,146 695 220) 
female 1/17/57 157 212 156 O65 250 
age 33 1/31/57 159} (1/28 204,150 725 250 131/57 to 3.20.57 
2/14/57 168} (2/17 100 70 600 154 gm. mecotime 
ae id daily 
2/27/57 160? (3/8 111/73 Lo4 
3/20/57 1483 (3/17 115,84 320 144 
£/3/57 1453 (3/31 148/106 590 180 
4/17/57 173/131 172 
2. LI 1/10/57 173/138 620 250 
female l 17 57 140 192 148 655 200 
age 45 1/31/57 140 1 28 179 128 690 200 13157 to 8 20 57 
2.14.57 47 (2/17 137 101 620 210 $ gm. meotini 
id daily 
2/27/57 141 2/27 148 110 10 22) 
3/20/57 140} (3 20 161,128 610 210 
4/3/57 179 134 710 250) 
$/17/57 1373 173.137 220) 
3. A.A 8/15/57 165 (98 236135 
female 8/29/57 168 (9 22 212 161 650 250) 
age 46 10/2/57 173,129 900 194 9 19 57 to 11.6 57 
10 16.57 171 106 ISO 149 635 240 3 gm. meotini 
id daily 
10.30.57 169 (1020 173 124 O45 240) 
11/1457 206 159 560 40 
11/20 57 166 (11/10 220 154 675 
12/4/57 164 12)80 198 142 620 250 


L.B. 


SERUM LIPIDS, mg./100 ml. 


L 
TCHOL/ 


CHOL.EST 


l 


NICOTINIC ACID 


gms /DAY 0 


JAN FEB MAR APR 
1957 


Fig. 1—Effect of prolonged nicotinic acid administration in a person with normal levels 

of circulating lipids (L.B.). Note decided drop of all levels during drug administration and 

return toward control levels after discontinuation. T. Chol. Total Cholesterol, Chol. Est. 
Cholesterol Esters, P.L. = Phospholipids, TL Total Lipids 
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tinued required 2 weeks or longer. 2 experimental periods which were 55% 


Moderate changes in body weight oc- 
curred during the experimental periods. 

During the third experimental period 
in addition to serum cholesterol, phos- 


pholipids 


and total lipids were de- 


and 45% respectively. It is of interest 
that the serum phospholipids showed 
a somewhat smaller maximum decrease 
of 37% while the total lipids decreased 
by 59%. 


PABLE 2. EFFECT OF ADMINISTRATION OF NICOTINIC ACID TO PATIENT WITH 
CRETINISM, HYPERCHOLESTEREMIA AND HYPERLIPEMIA 
All figures are expressed in mg. per 100 ml 
$3 Experimental Periods 
Cholesterol Total Phos pho- 
Date We. lb Dat Total-Esters Lipids Lipids Treatment 
12/28/54 177 372 
female 12 50 54 $73 12 30 54 to 2.10 55 
age 17,55 28 $3 gm. nicotinic 
Cretinism acid daily 
11855 173 280 
1 2055 168 
127 55 222 
28 55 296 
2/11/55 218 
21755 75 260 
22455 
S60 
31455 392 $1455 to5 455 
2455 $312 3 gm. nicotinic 
acid daily 
150 
$755 229 
$1455 177 208 
$2255 171 
$20 55 ISS 
539355 17S 202 
5955 260 
51655 $310 
5 5 862 
938155 390 
11057 $87 352 1700 436 
117 57 193 529 379 1730 492 
13157 194; (1 29) 397 278 1560 400 131.57 to 3 20 57 
21457 196} (2.10 $32 215 1200 324 3 gm. nicotinic 
acid daily 
227,57 192) (2 24) 198 129 490 240 
$3 57 194 
$20.57 190 (3.17 167 111 545 202 
$3.57 189! (3.31 358 250 1060 420 
$17 57 382 282 1135 336 


yeriod was utilized for 
the study of the effect of nicotinic acid 
administration on the individual serum 
lipid fractions. The maximum decrease 


termined. This 


of serum cholesterol amounted during 
this period to 50@ of the last pre- 
treatment control value. This is in ac- 
with the maximum decrease of 
serum cholesterol observed in the first 


cord 


The effect of nicotinic acid on serum 
lipids in persons with increased circu- 
lating lipids was similar to that ob- 
served in persons with normal circulat- 
ing lipids although it differed quanti- 
tatively. These changes are illustrated 
in Fig. 2. 

The effect of nicotinic acid adminis- 
tration on the 3 remaining patients of 


vels 

and 

= 


SERUM LIPIDS, mg./100 


BODY jg: | 
WT, Ibs. 175 
165 
3 
0 


gms./ DAY 
DEC JAN FEB MAR APR MAY JAN FEB MAR APR 
1955 957 
Fig. 2 Effect of nicotinic acid administered in 3 periods 1955-1957) to a patient with 
cretinism, hyperlipemia and hypercholesteremia (R.C.). Note considerable drop of serum 
lipids and return to pre-treatment levels after discontinuation 
J.H 
1000-4 
800-4 \ | \ 
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Fig. 3—Two periods of nicotinic acid administration in a patient with hypercholesteremia 
(J.H.). The second period extended over 5 months. The results are similar to those seen 
in Figs. 1 and 2. The last 3 analyses of serum lipids on 2/27/58, 3/28/58 and 
4/17/58 are not included in the curves (see Table 3, second section). 
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Group 2, who had xanthelasmas and 
varying elevations of serum lipid levels, 
is summarized in Table 3. In all 4 ex- 
perimental periods obtained in these 
patients the fractional serum lipid val- 
ues decreased when the drug was ad- 
ministered. 

The maximum fall of serum choles- 
terol amounted to 29% of the last pre- 


experimental level in F.C.; 16% in S.Z. 
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and 23% and 36% in the two ex- 
perimental periods J.H. Serum 
phosopholipids showed decreases of 
15% in F.C.; 14% in S.Z. and 17% and 
27% in ].H. Total lipids diminished 214% 
in F.C; in S.Z.; 39% and 46% in 
].H. Phospholipids were again noted to 
generally decrease less than serum 
cholesterol. The effects in J.H. are 
illustrated in Fig. 3. 


ror 


iA 


TABLE 8. EFFECT OF NICOTINIC ACID ADMINISTRATION TO 3 PATIENTS WITH 
ELEVATED SERUM CHOLESTEROL LEVELS 
(All figures are expressed in mg. per 100 ml.) 
Cholesterol Total Phospho- 
Date Wt. lbs. (Date) —Total-Esters Lipids Lipids Treatment 
J 12/1256 101 340/210 
female 11057 $314 229 1045 336 
age 52 117/57 99 1/27) 337 246 825 348 
131 57 277 195 900 304 1 31,57 to 3:20 57 
2:14.57 1Ol (2.17 212 143 750 270 3 gm. nicotinic 
acid daily 
2/27/57 212/148 550 250 
3/20/57 97 (3/17) 234/175 685 250 
4/3/57 97 (3/31) 281 204 975 294 
417/57 288/217 650 304 
8 15 57 298 182 
8 20.57 108 (O98 $10 231 945 804 
10 2/57 198 142 550 222 9 19/57 to 2/24/58 
1016/57 105 (10/18 198 154 590 250 3 gm. nicotinic 
acid daily 
10,3057 206/145 675 240 
11/1457 264 210 780 346 
11 20,57 103) (11/17) 220 156 795 270 
12/457 105 (12/28) 198 144 510 316 
115/58 105 (1/28) 206 145 580 240 
2/7/58 107 (2/28) 214151 520 270 
83 28/58 105 288 219 930 304 
$17 58 102 (4 28) 348 263 1045 316 
121256 1238 307,190 
female 6/1257 254 
age 68 8 1557 280.173 
8 29 57 270 204 $25 270 
10 2 57 123 242 176 675 230 9/19 57 to 11/6/57 
10/16/57 198/117 650 240 3 gm. nicotinic 
acid daily 
10 30,57 192 138 685 270 
11/20/57 119 (1110) 256 182 850 336 
12/457 119 240 174 294 
S.Z 9/9/57 221; 284 
female 9 18 57 277 206 900 292 
age 36 102/57 256 192 750 250 9/19/57 to 11/6/57 
10/16/57 264/208 790 260 3 gm. nicotinic 
acid daily 
10/30/57 228 234/170 790 282 
11/20/57 2243 288 208 935 324 
12/4/57 225 270198 795 
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The percentage decrease of the se 
rum lipids did not depend on the pre- 
treatment the most 
marked effects occurred in persons with 
normal serum lipid levels (L.1. and 
L.B., Table 1). In ].H., maintained on 


medication over a 4-month period a 


levels. Some of 


January, 1959 


tolerance during nicotinic acid admin- 
istration with a return to pre-experi- 
mental the 
discontinued. In two patients, L.B. and 


levels when drug was 
|.H., the curves were “diabetic” in type. 
In some instances moderate glycosuria 


was observed. 


ACID ON GLUCOSE TOLERANCE CURVES 


PATIENTS 


Values expressed in mg. per 100 ml 


TABLE 4 EFFECT OF NICOTINIC 
IN NON-DIABETI¢ 
Dat Glucose Tolerance Test 
Fasting lhr 
Blood Blood 
Sugar Sugar 
L.B 1 24.57 95 (0)* 
26.57 99 218 
2757 90 10 74 (0 
1/17/57 (0 86 (0 
2 6°57 92 182 
3/27/57 93 (0 93 (0 
L.A 9 16 57 91 (0 100 (0 
11657 128 (0 225 (0.5! 
12 4.57 100 (0 145 (0 
R.¢ 2955 122 260 
$355 SS SI 
5455 118 
117,57 100 118 
2657 129 
3/27/57 93 105 
J.H 1/17/57 94 (0 140 (0 
131 57 108 50 
27 57 93 (0 128 (0 
9 16/57 72 (0 86 (0 
116 57 102 (0 06 (0 
$3 28 58 85 (0 80° (0 


urine sugar 


transient unexplained 
noted. This was not seen in the other 
patients. 

EFFECT ON CARBOHYDRATE METABO- 
LisM. Table 4 summarizes the effects 
of nicotinic acid on the glucose toler- 
ance curves in 5 patients of Groups |] 
and 2, One patient, R.C. was studied 
during 3 control periods and a second 
patient, J.H., during 2 such periods 
(Fig. 4a and 4b). There was a variable 
but consistent decrease in carbohydrate 


escape Was 


Treatment-nicotinic 
acid daily 
2 hi 
Blood Bloo 
Sugar Sugar 
74 (0 74 (0 
173 162 
94 86 10 
5000 77 «(0 
108 om 
4 10 83 (10 
95 10 72 (0 
129 (Tr (0 $ gm 
78 (0 100 (0 
165 1383 > rin 
105 108 
72 124 
OF 
1735 124 ym 
99 S6 
118 (0 (0 
175 157 ym 
70 (0 60 (0 
91 (0 sO 10 
206 (4° 204 (1 > gm 
90 10 65 (0 


The effect of nicotinic acid on car- 
bohydrate observed 
earlier than that on the serum lipids. 

EFFECT ON BASAL METABOLIC 
Studies ‘of the metabolic rates 
in 2 patients revealed a tendency to a 
moderate increase although the differ- 
ences were not always significant. 

\s an example, data obtained in pa- 
tient ].H. of Table 5 are presented. It 
may be seen that in this patient the 
basal metabolic rate diminished from 


tolerance was 


RATE. 
basal 


| 

| 

| 


!] and 4 under nicotinic acid to 
13 and 15 after discontinuing the 
drug. 


TABLE 5.—EFFECT OF NICOTINIC ACID 
ON BASAL METABOLIC RATE 


JH Date BMR Medication 
2/14/58 + 1 3 gm. nicotinic acid 
9/24/58 — 4 daily 9/19/57 to 
3/10/58 —13 2/24/58 

15 


3/21/58 
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EFFECT ON DIABETES MELLITUS. The 
above effects of nicotinic acid on car- 
bohydrate tolerance led to the exten- 
sion of these studies to include patients 
with diabetes mellitus. It was important 
to study the effects of the drug on the 
status of diabetic control in well stabil- 
ized patients. The results in each of 
the 3 patients (Group 3) are sum- 
marized. 


o 
o 
S 32-2. 3/3/55 
904 
0 1 qT qT 
0 | 2 3 
HOURS 
A 
€ 
~ 11/6/57 
< 
> 
” |. 1/17/57 
49/16/57 
© 3.3/27/57 
aud 
T T T 
; 0 | 2 3 
HOURS 
B 
t . . 
. Fig. 4a and 4b.—Glucose tolerance tests in non-diabetic adults without and with nicotinic acid 
‘ administration. Note flat curves during control periods (interrupted lines) and raised curves 


during drug administration (uninterrupted lines ). 
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47-year-old 
Middletown 
chronic 


Case Reports. cAsE 2. J.T., a 
white man was admitted to the 
State Hospital in 1952, with 
holism. Diabetes mellitus was discovered in 
1954 and well controlled on diet 
20 units of protamine zinc insulin daily. 
Administration of 3 gm. nicotinic acid daily 
was begun in 1955, one year following onset 
of his diabetes. This medication 
tinued for one year with no 
insulin requirement. 

casE 3. C.B., a 73-year-old white woman 
was admitted to the Middletown State Hos- 
pital in 1954 with a diagnosis of cerebral 
arteriosclerosis complicated by 
Diabetes mellitus of one year’s duration was 
present. It was controlled by diet alone with- 
out insulin. Nicotinic acid was administered 
in doses ot | gm. daily for 7 weeks 
daily for 2 weeks. The 
level was not significantly af- 
Pretreatment blood sugar levels 
from 117 to 148 mg. per 100 ml. 
acid blood 


from 105 to 165 mg. 


alco- 


was and 


was con- 
change in 


a psy¢ hosis. 


and in 


doses of 3 gm. fasting 
blood 
fected. 


ranged 


sugar 


administration of nicotinic 
sugar values ranged 
per 100 ml. The 


During 


total serum cholesterol level 


was somewhat diminished from a pretreat- 
ment average value of 240 mg. per 100 ml. 
to an average value of 200 mg. per 100 mi. 


during the experimental period. 

cASE 4. C.H., a 70-vear-old-white woman 
was hospitalized with cerebral arteriosclerosis 
complic: ted by a psychosis. Diabetes mellitus 
of 5 years’ duration was present. Control was 
maintained with diet and 20 units of prota- 
mine zinc insulin daily. Nicotinic acid 
istered doses of 1 gm. daily for 5 weeks 
and then 3 gm. daily for another 3 weeks, 
did not significantly affect the fasting blood 


admin- 


sugar values, or insulin requirements. Pre- 
treatment fasting blood sugar levels varied 
from 109 to 190 mg. per 100 ml., while dur- 


ing the 
sugar values 
per 100 ml 


experimental period fasting blood 


varied from 120 to 160 mg. 


The above patients all had adult- 
onset type of diabetes. In this group no 
significant changes occurred in dia- 
betic control while the patients were 
given nicotinic acid. 


SIDE EFFECTS. Nausea and vomiting 
were noted in 2 patients (L.B. and 
R.C.) but were not severe. Lighthead- 


edness occurred in one patient, R.C. 
Three patients (J.H., S.Z., F.C.) de- 
veloped a marked flush initially which 
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disappeared after several days. Pruritus 
was noted to accompany the flush in 


some patients. The drug was given 
immediately after meals in order to 
obtain delayed absorption and_ to 


The side effects 
necessitate discontinuation of 


diminish side effects. 
did not 
the drug in any patient. 

Discussion. The results of this study 
are in agreement with previous obser- 


vations in demonstrating that high 
doses of nicotinic acid lower serum 
cholesterol levels (Achor and Berge’, 


Altschul, Hoffer and Stephen*, Hoffer 
and Calbeck'', Parsons and Flinn’). 
We extended our study to serum lipids 
other than and demon- 
strated that qualitatively similar effects 
are produced on the serum phospho- 
lipids, serum. triglycerides total 
serum lipids. The total serum choles- 


choleste rol, 


and 


terol, the total serum lipids and, by 
calculation, serum were 
degree than the 
serum phospholipids. Findings similar 
to these were observed in patients with 
idiopathic and 
hyperlipemia treated with estrogens 
( Bossak, Wang and The 
reasons for this are not clear. The low- 
ering effect of acid on the 
serum lipid fractions did not occur to 
the degree in all individuals, 
however, and considerable variation 
was apparent. The reason for this vari- 


triglycerides 
affected to a greater 


hypercholesteremia 
Adlersberg? ). 
nicotinic 


same 


ation remains obscure. The possibility 
must be considered that some of these 
patients would show a further lowering 
of serum lipids if larger doses of nico- 
tinic acid were administered for longer 
periods of time. 

The effect on serum lipids did not 
depend on the initial levels and some 
patients with levels in the normal range 
showed a greater response than others 
with elevated levels. 
weight were 
directions, 
marked. 


Changes in body 
variable, moved in both 
and were generally not 
Nicotinic acid administration 


Gurian and Adlersberg: 


may increase basal metabolic rate some- 
what, but this requires further investi- 
gation (Altschul and Hoffer* ) 

The effect on glucose tolerance was 
of interest. Although the effect of nico- 
tinic acid on serum lipids becomes ap- 
parent after several weeks, the effect 
on carbohydrate tolerance is almost 
immediate and likely persists only a 
few hours after nicotinic acid adminis- 


tration is discontinued. consistent 
reduction in carbohydrate volerance 
was noted in the nondiabetic adult. 


This is in agreement with the observa- 
tions of Lammers, Siderius and Gaaren- 
stroom, on the effect of nicotinic acid 
on the blood level in animals 
and in man'*. It was postulated that 
this effect was the result of an inhibi- 
tion of insulin secretion. However, 3 
patients with adult-onset type diabetes 
mellitus nicotinic acid with 
no effect on insulin requirements. 

No serious toxic effects were noted. 
Side-effects prominent initially 
and chiefly of cutaneous 
flushing, pruritus, nausea and vomiting 
others (Achor and 
Berge, and Flinn’, Parsons 
et al2®). These subsided as medication 
was continued. Urticarial reactions of a 
transient nature reported by others 
(Achor and Berge’, Parsons and Flinn"’, 
Parsons ef al.!"), were not noted in our 
series. Special liver function tests were 
not performed in our series. Transient 
abnormalities of the cephalin-choles- 
terol flocculation tests have been occa- 
sionally reported, but were considered 
to be insignificant (Achor and Berge' ). 
Others found no abnormalities of 
hepatic function and no_ significant 
morphologic change in patients who 
received nicotinic acid for a period of 
over one year and were followed with 
a battery of 7 liver function tests and 
needle biepeies of the liver (Parsons 
and Flinn'S). In addition, no toxic 
effects were observed on the hemato- 


sugar 


received 
were 
consisted 


as observed by 


Parsons 


EFFECT OF 


LARGE DOSES OF NICOTINIC ACID yA | 


poietic, renal, cardiovascular and_bili- 


ary systems. This is important in view 


of the observations of Handler and 
Dubin’, who described fat infiltration 
of the liver in rats fed excessive 


nicotinamide. It may be 
the basis of considerable 
clinical experience presently available 
that the use of relatively large doses 


amounts of 
stated) on 


of nicotinic acid is without serious 
adverse effects. 

The mechanism of action of nico- 
tinic acid is now under investigation. 


Altschul, Hoffer and Stephen originally 
postulated that the chief effect may 
be through the formation of oxycholes- 
terols, which are more readily excreted 
than pure less readily 
re-absorbed {rom the intestine®. More 
are concerned with the 
effect of nicotinic acid on the biosyn- 
thesis of cholesterol. Merrill fed nico- 
acid to rats and observed in- 
creased incorporation of sodium ace- 
tate 1-C'™ into cholesterol. Similarly, 
in vitro, nicotinic acid added to rat 
liver slices increased the incorporation 
of radiocarbon into cholesterol. From 
these data Merrill concluded that nico- 
tinic acid has a pronounced effect on 
cholesterol metabolism'*. However, 
Duncan and Best did not observe any 
influence of nicotinic acid on incorpora- 
tion of C'! liver and serum choles- 
terol after the intraperitoneal injection 
of sodium [-C'*. Administra- 
tion of nicotinic acid had no significant 
effect on incorporation of another 
cholesterol precursor, mevalonic acid, 
in liver and serum cholesterol. Admin- 
istration of nicotinic acid for periods 
of 2 to 6 weeks to rats diminished in- 
corporation of labeled acetate into 
liver and serum cholesterol, suggesting 
decreased hepatic synthesis (Duncan 
and Best* ) 

Studies in man were concerned with 
the possible role of metabolic deriva- 
tives of nicotinic acid, N-methyl-nico- 


cholesterol or 


recent studies 


tinic 


acetate 


tinamide and nicotinuric acid on serum 
cholesterol (Miller, Hamilton and 
Goldsmith'®, Parsons and Flinn'’). It 
is well known that nicotinamide, in con- 
trast to nicotinic acid, does not affect 
serum cholesterol levels ( Altschul, 
Hoffer and Stephen®). The excretion 
patterns of these derivatives differed 
when nicotinic acid was replaced by 
nicotinamide. It may be assumed that 
nicotinic acid as such, as well as some 
of its metabolic derivatives, especially 
v a role in the 
metabolism of cholesterol, the nature of 
which remains to be investigated. 

The of action of 
tinic acid at this time is unknown and 
its use is empiric. It appears to have 
value in restoring normal lipid pat- 


nicotinuric acid, play 


mechanism nico- 


terns in many patients with idiopathic 


hypercholesteremia or hyperlipemia. In 
spite of considerable controversy. re- 
garding the relation of elevated serum 
lipid levels to atherosclerosis, the re- 
duction of these abnormal levels may 
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appear as a desirable therapeutic goal. 
Summary. |. 
ages of 3 gm. daily_significantly low- 
ered serum lipid fractions in both nor- 
mal persons and those with elevated 
serum lipids. The serum cholesterol 
level generally than 
that of the serum phospholipids. The 
fall in total lipids and by calculation in 
serum triglycerides, was quantitatively 
similar to that of serum cholesterol. In- 
dividual variations were noted which 


Nicotinic acid in dos- 


decreased more 


could not be explained. 

2. Nicotinic acid consistently and sig- 
nificantly diminished carbohydrate tol- 
erance in nondiabetic persons. 

3. Nicotinic acid was administered 
to patients with adult-onset type of 
diabetes mellitus 
effects diabetic 
studies 


significant 
Further 
vy to evaluate the 
effect on patients with the juvenile type 


without 
on control. 
are necessary 
of diabetes mellitus. 
1. Side effects are 


side effects were not observed. 


discussed. Serious 
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DECREASE IN OXYGEN CONSUMPTION ASSOCIATED WITH 


PROLONGED ADMINISTRATION OF THE CARBONIC ANHY- 
DRASE INHIBITOR, ACETAZOLAMIDE (DIAMOX)° 


By S. M. Tenney, M.D. 


PROFESSOR OF 


PHYSIOLOGY 


AND 


N. TscuHetrer, A.B. 


MEDICAL STUDENT 


(From the Department of Physiology, Dartmouth Medical School, Hanover, New Hampshire ) 


Tur efficacy of the carbonic anhydrase 
inhibitor, acetazolamide (Diamox), as 
a valuable therapeutic agent in the 
management of certain cases of res- 
piratory insufficiency associated with 
pulmon: iry emphysema seems well es- 
tablished (Galdston*, Nadell*). In 
those cases with congestive heart fail- 
ure the diuretic action of this drug 
might improve pulmonary function by 
alleviating pulmonary congestion, but 
without evidence of concomitant heart 
failure it has never been clear through 
what mechanism the COs. tension of 
the blood is lowered. Attempts to dem- 
onstrate enhanced responsiveness of 
the respiratory center in those indi- 
viduals with long sti inding CO, reten- 
tion by acetazolamide were not uni- 
formly successful (Taquini al.’, 
Indeed, it appears that 
there are some cases who revert to a 
near normal arterial CO, tension while 
on acetazolamide, yet the minute vol- 
ume of ventilation remains at about the 
previous level (Galdston*). This would 
suggest either, that for the same minute 
volume there has been an increase in 
the alveolar fraction, or that there has 
been a decrease in the total demand 


on the ventilatory apparatus, that is, 
total body metabolism has been re- 
duced. For the former possibility there 
is no good evidence although there is 
a possibility that there might result 
some decrease in the physiological 
dead space by an effect on ventilation- 
perfusion re lationships in the lung. On 
the other hand, it is possible that 
acetazolamide could lower metabolism. 
Its sulfonamide structure might endow 
it with antithyroid activity like other 
sulfonamides and thiourea (Astwood 
et al.', Mackenzie and Mackenzie? ), 
and it was with this consideration in 
mind that this study was initiated. 


Methods. Female Wistar strain white rats 
of the same age and approximately 200 gm. 
weight were divided into 2 control and 3 
test groups; the first test group received 4 
mg. per kg. and the second 8 mg. per kg. 
of acetazolamide intraperitoneally each day 
for a 40-day period. The third group was 
separately controlled and received 50 mg. 
per kg. acetazolamide for a 30-day period. 
The control rats received daily injections of 
acidified distilled water. Body weight was 
observed throughout the experiment but all 
other measurements were made at the end 
of the test period. Oxygen consumption was 
determined on resting, unanesthetized animals 
over a one-hour period utilizing a standard 


°This work was supported in part by a research grant from the National Heart Institute, 
National Institutes of Health, U.S. Public Health Service. 

Diamox used in this study kindly supplied by Lederle Laboratories Division of American 
Cyanamid Company. 
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closed circuit system with carbon dioxide 
absorber. Three separate runs were made on 
each animal Phe animals were sacrificed by 
decapitation, and organs were quickly re 
moved and weighed. Pooled blood samples 
from each group were used for the determi- 


nation of protein bound iodine. 


Results and Discussion. The rats re 
ceiving acetazolamide were easily dis- 
tinguished from the control groups 
throughout the latter half of the test 
period by their general appearance. 
They tended to be less active, gained 
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weight less rapidly, and ate less. Tables 
1 and 2 summarize the results. The 
first series of observations, employing 
the 2 smaller doses of acetazolamide, 
were made at a different time of the 
vear than the second series which had 
its own control group and a much 
larger dose of the drug. The metabolic 
rate was significantly decreased by 
acetazolamide in each experiment, but 
for no apparent reason this effect was 


less pronounced in the series receiving 


TABLE 1.—FIRST SERIES (SUMMER 
Values are means 1s8.D 
Group Prote 

Vos. in pare ntheses Body Wt Metabolic Rate Bound Total 
refer to no of rats qm cal M2 hr lodine I 
Control (10 232 + 18 27.6 5.0 2.0 +8 
Diamox (12 223 + 13 19.97+ 2.8 1.6 4.4 
4 mg. day—40 da 
Diamox (14 225 + 12 1l5.7{+ 3.4 2.0 .2 


8 mg. day—40 da 


Organ Weights in gm. per 100 gm. Body Weight 


Grou} Thyroid idrenals 
Control (10 8.7 + 1.4 98 + 40 
Diamox (12 10.47+ 2.0 25 + 4.0 
+ mg. day 40 da 
Diamox (14 9.6° 1.5 247+ 4.0 
8 mg. day 40 da 

0.1 


TABLE 2. 


Values are means 


Body Wt 


Group qm 
( ontrol 10 219 = 10.9 
Diamox (10 I85 + 16.8 


50 mg. day —30 da 


SECOND SERIES 


Organ Weights in gm. per 100 gm. Body Weight. 


Grou} Thyroid Adrenals 
Control 7.82 + 1.4 21.6 + 3. 
Diamox (10 8.44 += 0.72 25.2*+ 5. 


30 da 


50 mg./day 


Liver Kidneys Heart 
$.98 + O89 0.767 + .09 340 += O28 
$3.59 + 0.40 0.768 OG 356 = O10 
3.14 += 0.29 0.725 + .04 3388 += 
P< 02 
P < O05 
01 
WINTER 
Prote n 
Metabolic Rat Bound Total 
Cal M2 hr Todine 
26.4 + 1.3 2.4 2.4 
20.8T+ 0.9 1.0 2.4 
Liver Kidneys Heart 
3.41 += 0.18 0.74 = 340 + 
$.92 + 0.92 O0.95T+ .O8 380 + O19 


* indicates 0.1 < P < 0.2 
t indicates .025 < P < .05 


t indicates P < 


001 
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the largest dose. The protein bound 
iodine in the pooled sample was most 
markedly depressed in the largest dose 
group, less apparent with the sinaller 
doses. The thyroid weight was in- 
creased in all ‘groups but was never 
more than of borderline statistical sig- 
nificance. Histological examination of 
thyroid tissue revealed no clear dis- 
tinction between control and _ test 
groups. The adrenals were lighter in 
the rats receiving low doses of aceta- 
zolamide but were heavier in the 
group receiving a large dose. In the 
large dose group the kidneys were dis- 
tinctly heavier than control. 

The efficacy of lowering body metab- 
olism by direct de »pression of thyroid 
function with radioactive iodine in pa- 
tients with pulmonary emphysema has 
recently been re porte ‘d (Hamilton et 
al“). It is clear that for any given level 
of shes olar ventilation the alveolar (and 
arterial ) CO, tension is directly propor- 
tional to the amount of carbon dioxide 
metabolically produced by the body. 
Respiratory ‘acidosis can be alleviated 
either by increasing alveolar ventilation 
or by lowering metabolic CO. pro- 
duction. 

These experiments demonstrate an 
effect of long term administration of 
acetazolamide on oxygen consumption 

(and by inference, on CO, production ) 
pine may therefore provide some ex- 
pli ination for the lowering of CO. ten- 
sion in certain cases of respiratory in- 
sufficiency without any associated in- 
crease in ventilation. In acute prep- 
( Mithoefer and Davis*) aceta- 
zolamide causes a profound alteration 
in gas transport due simply to the 
inhibition of carbonic anhydrase. Car- 
bon dioxide production falls precipi- 
tously with resultant build-up of tissue 
CO. stores. A new steady 


arations 


state is 


DECREASE IN OXYGEN CONSUMPTION 25 


eventually reached in which the tissues 
remain acidotic. It is well known that 
carbon dioxide itself will cause a de- 
pression in oxygen consumption (Rein*), 
and this mechanism may play some 
role in the animal chronically main- 
tained on acetazolamide. Certainly the 
chronic acidosis would contribute to 
the general picture of debility. 

Although there is much to suggest 
that acetazolamide may be an anti- 
thyroid agent the conclusion must be 
regarded as tentative. The structure of 
this compound immediately brings to 
mind the possibility, but ‘the experi- 
ments do not provide unequivocal data. 
It is quite likely that the actions of 
acetazolamide on salt and water bal- 
ance introduce a confusing element 
into the standard technique of inferring 
thyroid activity by organ’ weight 
analy sis. Recently there has appeared 
an abstract concerning the immediate 
effect of acetazolamide on radioactive 
iodine uptake in man suggesting that 
there is within 24 hours a demonstrable 
depression of thyroid activity (Gabri- 
love*). This observation provides im- 
portant corroborative evidence to the 
above thesis. 

Summary. Long term administration 
of the carbonic anhydrase inhibitor, 
acetazolamide (Diamox) been 
shown to lower oxygen consumption 
in rats. Evidence for antithyroid ac- 
tivity is provided by increase in thy- 
roid weight and decrease in blood 
protein bound iodine in the treated 
animals. It is suggested that this action 
to lower metabolism may provide some 
explanation of the me chanism by which 
certain patients with chronic re spira- 
tory insufficiency are improved by 
acetazolamide without any demon- 
strable increase in ventilation. 
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SUMMARIO IN INTERLINGUA 


Reduction Del Consumption De Oxygeno, Associate Con Le Administration 
Prolongate Del Inhibitor De Anhydrase Carbonic, Acetazolamido (Diamox ) 


Esseva demonstrate que le administration prolongate del inhibitor de anyh- 
drase carbonic, acetazolamido (Diamox), resulta in rattos in un reduction del 
consumption de oxygeno. Provas de un activitate antithyroide der composito 
es fornite per le augmento del peso thyroide e le reduction del iodo ligate a 
proteina in le sanguine del animales tr saat 4 con illo. Es suggerite que iste 
effecto reductori super le metabolismo provide possibilemente un explication 
del mechanismo responsabile pro le facto que certe patientes con chronic 
insufficientia respiratori es beneficiate per acetazolamido sin que illes manifesta 
un demonstrabile augmento del ventilation. 


SUMMARIO IN INTERLINGUA 
(See page I for original article ) 


Le Signification Del Efficacia Del Tractamento Combinate A Insulina E Orinase 
In Diabete De Declaration A Etate Matur 


Esseva interprendite un studio pro determinar si le tractamento combinate a 
insulina e Orinase pote esser benefic pro certe typos de patientes con diabete 
de longe duration sed declaration a etates matur, in qui le regulation del sucro 
sanguinee esseva imperfecte sub le regime de insulina sol. Le resultatos indica 
que Orinase in conjunction con insulina permitteva un reduction del dosage de 
insulina, meliorava le stabilitate metabolic, e effectuava un regulation plus uni- 
forme del diabete. Le effecto synergic de insulina e Orinase es explicate per le 
theoria que le insulina exogene calma le pancreas durante que le simultaneemente 
administrate Orinase stimula le production de insulina endogene. Le hypothese 
suggere in plus que patientes diabetic qui responde a Orinase sol ha probabile- 
mente adequate reservas insulinogene sed un defecto in le mechanismo normal 
que deberea regular le sucro del sanguine per sn le rendimento de 
insulina. 
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se Recent studies by have roid hormone protects against tuber- 

shown that guinea pigs and rabbits culosis, whereas hypothyroidism has 
: treated with triiodothyronine have been said to predispose to tuberculosis 
practically nondiscernible gross lesions ( Fishberg?, Lisser® ). Rich", in a recent 
ne at time of sacrifice in experimental text on pathogenesis of pulmonary 
we tuberculosis. Prior to this, there have tuberculosis, reviewed the literature 
de been many clinical observations and ex- — and commented, “Some of the experi- 
neg perimental studies which have sug- mental studies tend to support the view 
re gested an_ interrelationship between _ that underactivity of the thyroid in- 
oe tuberculosis immunity and the func- creases susceptibility to tuberculosis, 
rae tional status of the thyroid gland. Clin- but this matter requires further study. 
le. ically, since the 1800's, there has been The administration of thyroid extract 
vat i‘ widespread belief that excess of thy- to selected tuberculosis patients ap- 
de *This study was aided by a grant from the Pennsylvania Trudeau Society, with the assis- 


tance of the Research and Development Division of Smith, Kline & French Laboratories. 
Especially helpful was the Statistical Department of Smith, Kline & French Laboratories, under 
the direction of Dr. Michael Free. 

The authors are grateful to the Samson Laboratories for performing all the chemical serum 
rotein-bound iodine determinations, and to Mrs. Margaret Rappaport, R.N., for her untiring 
florts in arranging and helping with the clinical management of the patients while they were 
ing studied. 
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peared to improve the clinical course 
of their disease, according to Kallos 
and Kentzler®. 

In experimental tuberculosis in 
animals, thyroidectomy (Izzo and 
Cicardo*®, Kallos and Kentzler*, Stein- 
bach'®, Webb, Gilbert and Ryder’) 
or the administration of methylthioura- 
cil (Gideke and Jacob*, Koch and 
Schifer* ) was found to affect adversely 
the the tuberculosis and 
shorten survival time. The findings in 
experimental animal tuberculosis  fol- 
lowing the administration of thyroxine 
or thyroid extract have been conflicting. 
Izzo and Cicardo® reported that the 
administration of thyroxine to infected 
guinea pigs improved survival to tuber- 
Dubos', using thyroid extract 
in infected mice, found that small doses 
of thyroid extract seemed to protect 


course of 


culosis. 


against tuberculosis, whereas survival 
time was greatly shortened when doses 
sufficient to limit weight gain were 
employed. Kempeneers, Nizet and 
Dumont* reported that thyroxine also 
shortened survival time in infected 
administered desic- 
cated thyroid to a group of susceptible 
rabbits infected with human tubercle 
bacilli and found no significant differ- 
ence in survival between the treated 
rabbits and untreated controls, al- 
though he has since found a _ highly 
significant difference in the lesions in 
animals treated with triiodothyronine 
instead of desiccated thyroid. — 

In relation to human tuberculosis, 
von Massur!*, in reviewing 3,222 cases 
of human tuberculosis over a 13-year 
period, found that tuberculosis patients 
with goiter showed a higher rate of 
cure than did nongoitrous individuals, 
and that the time necessary for cure 
was shorter. He did not subdivide these 
patients into those who had nontoxic, 
from those who had toxic goiters, and 
since most goiters are nontoxic, the 
increased cure rate may have 


mice. 


been 
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due to hypothyroidism rather than hy- 
perthyroidism. In addition, Fishberg* 
states: “In patients with symptoms of 
hyperthyroidism, tuberculosis, when it 
does occur, runs a very mild course. In 
many, the abortive type of the disease 
is seen.” Lisser® wrote that he had ad- 
ministered thyroid substance to a few 
unusually hypothyroid, or 
both, patients. He did not advise reg- 


obese or 


ularly treating tuberculosis with thy- 
roid. Kallos and Kentzler® found that 
if a tuberculosis patient responded to 
infection with thyroid hyperplasia and 
basal metabolic rate, the 
better than if there 
were no enlargement of the thyroid. 
They administered thyroid extract to 
patients whose thyroid glands had not 


increased 


prognosis was 


enlarged. Increased tuberculin  sensi- 
tivity. and an improved clinical course 
were noted. 

In view of both the long uncertainty 
concerning the status of thyroid func- 
tion in human and the 
recent encouraging results reported by 
Lurie in experimental animal tubercu- 
losis, the following investigation was 


tuberculosis, 


undertaken in an effort to obtain con- 
trolled data concerning the effects of 
l-triiodothvronine in human _ tubercu- 
losis. 


Experimental Method. a. sELECTION AND 
CLASSIFICATION OF PATIENTS. All tuberculosis 
patients admitted to the Department of Pul- 
monary Disease at the Philadelphia General 
Hospital were screened by one of us (W.W.), 
and classified on roentgenogram according to 
the following basic categories: Exudative or 
fibrocavitary. These categories are defined as 
follows: Exudative tuberculosis refers to dis- 
ease which is predominantly of recent origin 
and pneumonic in character. Fibrocavitary 
tuberculosis refers to which shows 
relatively little in the way of exudative ele- 
ments. The cases were further classified as 
toxic (febrile) or (afebrile). An 
estimate of the prognosis for “cure” was made 
in terms of good, fair or poor. Chronic re- 
sistant retreatment cases were not available 
for this study. 

Simultaneously, baseline endocrine studies 
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were performed: I-13] uptake, serum choles- 
terol and serum PBI. The basic classification 
was entered upon both Protocol A and Proto- 
col B at the time of original classification, 
but the prognostic estimate was entered only 
upon Protocol B (See Fig. 1, Protocol A and 
Protocol B). Each case was assigned a per- 
manent number (upper right). Protocol A 
was kept in triplicate by 3 members of the 
Department of Pulmonary Disease (HLY., 
W.W., and S.C.S.). Protocol B was used to 
record the endocrine status throughout the 
course of the study, and was kept by the 
members of the Endocrine Department 
(J.H.N., R.G. and M.T.). Subsequent to the 
original classification, the 3 copies of Protocol 
A were not available to the Endocrine Divi- 
sion, and the copy of Protocol B was not 
available to the Department of Pulmonary 
Disease until the study had been completed. 

B. PAIRING AND RANDOMIZATION OF CASES. 
As soon as the baseline studies were com- 
pleted, the patients were started, at random, 
on either drug or placebo, and pairing was 
performed by the Endocrine Department on 
the basis of the data at the head of Protocol 
B. All patients were paired by race, age and 
sex, with an arbitrary division of age at 40. 
Insotar as possible, the patients were also 
paired according to their tuberculosis classi- 
fication, but especially with regard to the 
tuberculosis prognostic estimate. If no other 
patient was immediately available for pairing, 
the patient was started on the next consecu- 
tive drug number, and when a patient with 
similar traits appeared, he or she was started 
on the paired drug number. triiodo- 
thyronine was supplied in 25 ug. tablets, with 
identical placebo tablets containing only lac- 
tose. Each patient was assigned a drug code 
number ranging from 1101 to 1150, and 1201 
to 1250. These paired drug samples were 
prearranged according to a random number 
series by the Statistics Department of Smith, 
Kline & French Laboratories, in such a way 
that either 1101 or 1201 contained placebo, 
but not both, and similarly for each of the 
other numbers in the paired series. ( Although 
the code was available in sealed envelopes 
to members of the Endocrine and Pulmonary 
Disease Departments so that a patient’s actual 
placebo or drug dosage could be determined 
in case of emergency, it was not necessary to 
break this code during the course of the 
study. ) 

C. MANAGEMENT AND EVALUATION OF 
TUBERCULOSIS THERAPY. Three separate copies 
of Protocol A were kept, and each patient's 
status was recorded monthly by 3 separate 
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observers (H.Y.. W.W. and S.C.S.). Treat- 
ment was continued for a 6-month period, 
whenever possible, and all patients were given 
routine therapy, usually INH and PAS or 
INH and _ streptomycin. A monthly chest 
roentgenogram was taken, and sputum exami- 
nations were reported once a month. Serial 
chest roentgenograms were evaluated inde- 
pendently by the 3 phthisiologists (EX. 
W.W. and S.C.S.) as follows: subsequent 
films were compared with the initial film 
taken prior to triiodothyronine therapy and 
an estimate of resolution or worsening of in- 
filtration in terms of percentage decrease or 
increase was made; the presence OI absence 
of cavitation was also recorded for each film; 
any complications which occurred were re- 
corded; and each protocol was completed 
and signed by the individual investigator prior 
to his access to the other 3 protocols (the 
other 2 A Protocols and the B Protocol). The 
3 phthisiologists who rated the progress ot 
the tuberculosis had no knowledge of whether 
the patients were taking placebo or triiodo- 
thyronine, nor of the dosage 

D. MANAGEMENT OF ENDOCRINE THERAPY 
Following pairing of the patient and the assign- 
ment of the drug code number, patients were 
started on 2 to 4 tablets daily of either placebo 
or ]-triiodothyronine. In the patients who re- 
ceived the triiodothyronine, they were, there- 
fore, started on 50 to 100 ug. daily. Patients 
were re-evaluated at weekly or biweekly in- 
tervals, and monthly determinations of I-131 
uptake and cholesterol were performed, as 
well as the more frequent recordings of pulse 
and weight. At each evaluation, each patient 
was observed for signs of thyrotoxicosis o1 
overdosage with triiodothyronine, and cardiac 
examinations for signs of arrhythmia or other 
cardiac difficulty were also performed The 
doses of triiodothyronine or placebo were 
increased whenever lack of evidence of thyro- 
toxicosis permitted, and in general, ever 
weeks an additional 25 ug 


of triiodothyronine 
or an additional placebo tablet was added to 
each patient's daily dose. With this gradual 
build-up, little evidence of severe thyrotoxi- 
cosis occurred, although many patients 
showed a mild tachycardia and most patients 
failed to gain’ weight as anticipated. No at- 
tempt was made by the Endocrine Depart- 
ment to evaluate the tuberculosis status, nor 
was this status influential in determining the 
drug dosage. It was the endeavor of the 
Endocrine Department to make each of the 
patients mildly thyrotoxic, so that doses were 
increased to as much as 275 ug. daily of 
triiodothyronine. Although it was soon obvious 
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to the Endocrine Department, from suppres- 
sion of 1-131 uptake, which of the patients 
were getting triiodothyronine and which were 
getting placebo, the suppression of 1-131 up- 
take was not used as a criterion of full 
dosage, and similar increments of doses were 
added to patients even after the uptake had 
been well suppressed, until clinical thyro- 
toxicosis developed. None of the patients be- 
came markedly thyrotoxic, in spite of the 
excessively high doses used. 
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B. sex. triiodothyronine-treated 
group, there were 18 males and 11 females, 
whereas in the placebo-treated group, there 
were 16 of each. 

c. weicut. The initial mean weight of the 
triiodothyronine-treated group was 113.8 
pounds, compared to 113.3 pounds for the 
group treated with placebo. 

bp. PULSE. The initial mean pulse was 95 for 
the triiodothyronine-treated group and 96 
for the group treated with placebo. 


TABLE 1.—~ BREAKDOWN OF TUBERCULOUS STATUS IN CONTROLS AND 
TRILODOTHYRONINE-TREATED PATIENTS 
Triiodothyronine Placebo 
No. No 

Total 29 100 32 100 
Ty pe of Tuberculosis 

Exudative 27 93 30 OF 

Fibrocavitary 2 7 2 6 
Extent of Tuberculosis 

Minimal 0 0 l 3 

Moderately advanced 6 21 6 19 

Far advanced 23 79 25 78 
Toxicity 

Febrile 26 90 28 87 

Nonfebrile $8 10 + 1 3 
Prognosis for Cure 

Poor 10 1] S4 

Fair 11 38 10 3 

Good S 27 11 85 
Associated Diseases 9 31 8 25 


Case Material. During the 12-month period 
of the study, a total of 61 cases were entered 
in the study and followed for at least 2 
months, and 55 cases were followed for 3 
months or more. Of these 61 patients, 29 
received triiodothyronine and 32 patients re- 
ceived the placebo. A total of 13 pairs were 
formed in which all the criteria of adequate 
pairing were present. In addition, 8 other 
pairs were treated in which there was some 
difference in the initial prognostic estimate 
between the triiodothyronine-treated patient 
and the control. Of the additional 17 patients 
treated, 7 received triiodothyronine and 10 
received placebo. 

The background information presented in 
Appendix A is summarized as follows: 

\. AGE. The mean age of the triiodothy- 


ronine-treated group was 40.4 years, with a 
range from 16 to 65. The mean age of the 
placebo-treated group was 41.4 years, with a 
range from 22 to 76. 


E. THYROID FUNCTION sTuDIEs. The mean 
baseline thyroid function studies were as 
follows: 


Triiodothy- Placebo- 
ronine-treated treated 
Group Group 
PBI, ug. per 100 ml. 5.3 5.0 
I-131 uptake, % 24.2 23.2 
Cholesterol, 
mg. per 100 ml. 174.1 180.4 


F. TUBERCULOSIS staTUs. The type and ex- 
tent of tuberculosis, the toxicity, the progno- 
sis for cure, and the presence of associated 
disease are analyzed in Table 1 for the 2 
groups of patients. Almost all of the patients 
in each group had a predominantly exudative 
type of disease; the vast majority were far 
advanced and toxic on admission. About one- 
third of the cases had a poor prognosis for 
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cure, one-third had a fair prognosis, and one- 
third had a good prognosis. Associated dis- 
eases including diabetes, cirrhosis, malignancy 
and cardiac disease were equally distributed 
in both groups. There were no significant dif- 
ferences in these background factors between 
the triiodothyronine-treated and the placebo 
groups. 

It was felt, the practically 
identical average findings in both 
that efforts at adequate randomization were 
successful, both with the paired data and 
with the data 


because of 


groups, 


as a whole. 
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B. Pulse. The pulse rate for the pa- 
tients treated with triiodothyronine 
changed only minimally during the 5 
months of therapy (Table 2), whereas 
there was an average drop in the pulse 
of the patients treated with placebo, 
from 96 to 84 during the same 5-month 
period, 

C. Serum Cholesterol. In the triido- 
thyronine-treated patients the serum 


cholesterol was essentially constant 


Effect of Triiodothyronine and 
Placebo on I-!3! Uptake 
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Fig. 2. 


Results. 1. RESULTS. A, 
Weight. The mean monthly weight re- 
ponses of the 61 patients are com- 
pared in Table 2. The group of pa- 
treated with triiodothyronine 
veraged a weight gain from 113.8 to 
only 122 pounds during the first 3 
ionths, in contrast to the patients on 
who gained from 113.3. to 
30.7 pounds. During the fourth and 
ifth month of treatment, the mean 
eight of the patients on triiodothy- 
ronine therapy fell off slightly to 119.9 
vunds, whereas that of the patients 
‘ated =with placebo 
2.1 pounds. 


ENDOCRINE 


tients 


placebo, 


increased to 


throughout the course of the study, 
although it rose, on the average, at the 
second month (Table 2). In contrast, 
there was a significant rise in the serum 
cholesterol in the placebo-treated 
group. This mean rise at 5 months was 
10.4@ (or 18.8 mg. per 100 ml.) above 
the baseline value, in contrast to a 
fall of 0.7% in the triiodothyronine- 
treated group. 

D. 1-131 Uptake. All patients in the 
triiodothyronine-treated group showed 
marked suppression of thyroidal I-13] 
uptake. The I-13] uptake on a mean 
dose of triiodothyronine of 202.6 yg. 
per day was 4.4% at 24 hours, com- 


pared to 24.3% originally (Fig. 2). This 
was in marked contrast to the patients 
who placebo only, who 
showed an average uptake increase 
from 23.2 to 43.0 with a similar num- 
ber of placebo tablets. This uptake in- 
crease was highly statistically signifi- 
cant, and likely represents the effect of 


received 


TABLE 3 
AS COMPARED BY STUDENT'S “T” IN 
AND CONTROLS 


Index Pairs 
“ Weight Change 2.91 

Pulse Change 2.48* 
©; Cholesterol Change 2.75* 
I-131 Change 8.947 


* Statistically significant P<.05 
Statistically significant P<.01 
N.B 

results 


TABLE 4 
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This does not include tests of significance for Pre 
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value calculation. A summary of these 


3 and 4. It 


may be seen that the increase in weight 


results is shown in Tables 


in all patients shows a statistically sig- 
nificant gain, with P less than 0.01, and 
that the placebo group showed defi- 
nitely greater weight gain. A significant 
decrease in pulse (P<0.05) was ob 


SIGNIFICANCE OF CHANGES IN WEIGHT, PULSE AND SERUM CHOLESTEROL 


TRITODOTHY RONINE-TREATED PATIENTS 
{/l 
Patient R 
2.677 Placebo showed greater yain 
2.05" Placebo dropped; 
triiodothyronine no change 
2.32" Placebo increased; 
truodothyvronine no change 
7.05 Placebo increased: 


triiodothy ronine ck 


Treatment Post-Treatment 


STATISTICALLY SIGNIFICANT CHANGES IN WEIGHT, PULSE, CHOLESTEROI 


AND I-131 UPTAKE FROM BASELINE VALUES IN PLACEBO AND TRHIODOTHYRONINE 


TREATED GROUPS. 


Weight 
Placebo 


Triiodothyronine 


Pulse 
Placebo 


Triiodothyronine 


( ‘holesterol 
Placebo 


Triiodothyronine 


1-131 
Placebo 


Triiodothyronine 


tuberculosis (PAS) therapy in induc- 
ing hyperplasia of the thyroid gland 
(Hamilton*, Riska™ ). 

E. Summary of Endocrine Observa- 
tions. Calculations of the significance of 
the changes observed in weight, pulse, 
cholesterol and 1-131 uptake were per- 
formed by means of the Student’s “T” 


Pai 
Increase Inere 
Ine reast Inc reas 
Decrease Decrease 
No change No change 
Increase Increase 
No change No change 
Increase Increass 
Deere ase Der rease 
served only in the placebo-treated 


whereas the triiodothyronine 
group showed no change. Similarly, a 
statistically significant increase in se 


group, 


rum cholesterol occurred only in the 
placebo group (P<0.05). The I-13] 
uptake changes, both in the placebo 


triiodothyronine-treated groups 
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were statistically significant (P<0.01), 
but, of course, the patients on placebo 
showed increased uptake, whereas the 
patients showed 
decreased uptake. These findings are 
summarized in Table 4. 

Il. TUBERCULOSIS RESULTS. A. Sputum 
Conversion. Fifty-five of the 61 patients 


on triiodothyronine 


were observed for 3 months or more. 
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30 


cumulative conversion each month is 
graphed in Fig. 3°. Conversion oc- 
curred in a majority of the patients 
during the first 4 months of therapy 
and then the curves plateaued. There 
was no significant difference between 
the T; and the placebo groups. 

B. Cavitation. The percentage of pa- 
tients with no cavitation initially was 


Effect of Triiodothyronine and 
Placebo on Sputum Conversion 
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The remaining 6 patients were lost 
tor various reasons such as discharge 
transfer to 
ther institutions, and medical compli- 
itions. Sputum was positive by smear 
culture, or both, in all 55 patients 
prior to therapy. Sputum conversion is 
fined as the occurrence of at least 3 
cultures. The 


gainst medical advice, 


consecutive negative 


13 in the placebo-treated group, and 
S in the triiodothyronine-treated group. 
The percentage of patients with no 
cavitation is plotted graphically in Fig. 
4°. It may be seen that throughout the 
course of the study, the two curves are 
essentially parallel for the first 3 
months, but thereafter the placebo 
group did somewhat better. At 6 


*The number of cases available for analysis at each interval is as follows: 


Month 
Triiodothyronine 
Placebo 


0 
24 


31 


24 24 2 24 19 18 
31 31 31 26 2 2i 
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26 The 
months of therapy there is actually a 
statistically significant difference (P< 
0.05), showing increased cavity closure 
in the placebo-treated patients. 

C. Resolution of Infiltration. The 
mean over-all roentgenographic 
provement, as rated by 
(W.W. and S.C.S.), is shown in Fig. 
5°. (The third phthisiologist [H.Y.] 
was in contact with the patients and, 
therefore, his 


two observers 


evaluations were ex- 


cluded to avoid possible bias.) Calcu- 
lations showed that there was no sig- 
nificant difference between the triiodo- 
thyronine-treated group and the con- 
trols. 

Discussion. A. ENDOCRINE STATUS. 
Both clinical and objective findings 
indicated that the patients in the tri- 
iodothyronine-treated suffered 
6 at least mild thyrotoxicosis. 

The triiodothyronine 


group 
dosage Was 
Pr? intly in excess of that required 
for complete thyroid repli iwcement, and 
was within the range in which signs 
of thyrotoxicosis are usually present. 

2. The patients in the triiodothy- 
ronine-treated group failed to gain 
weight as rapidly as did the untreated 
controls, particularly with higher doses. 

3. The patients in the triiodothy- 
ronine-treated group continued to have 
a rapid pulse throughout the course of 
their tuberculosis therapy in spite of 
clinical improvement and 
y, in contrast to the 
patients treated with placebo, whose 
pulse rate dropped significantly. 

1. The patients in the triiodothy- 
ronine-treated group failed to show 
the mean increase in serum cholesterol 
which occurred in the placebo-treated 
group probably due to improved nu- 
trition and improved general health. 
It is possible that the antithyroid ac- 
tion of PAS may have, in addition, con- 
tributed to producing a mild hypo- 
thyroid state in the patients who re- 
ceived no triiodothyronine, so that the 


loss of 
tuberculosis toxicity. 
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hypothyroid state could be responsible 
for some elevation of the serum choles- 
terol during the of the study. 
Riska'® found that PAS produced ele- 


vation of 


course 


serum cholesterol from 190 
100 ml. in the only 
patient in whom this measurement was 
taken. 

5. In view 


to 270 mg. per 


clinical and ob- 
that 
dosage was suffh- 
mildly thyrotoxic 
state in most of the patients treated. 
Phat this state was achieved early and 
throughout the study is 
supported by the rapid 1-131] ike 
suppression (Fig 2 


of these 


jective observations, it was felt 
the triiodothvronine 


cient to produce a 
maintained 


B. TUBERCULOSIS sTATUS. This study 
significant effect of 


triiodothyronine in human tuberculosis, 


failed to show any 


except adversely on cavity closure. It 
must be conceded that a similar study 
in a large group of patients might show 
different that, if certain 
selected patients with tuberculosis were 
treated 
different results might be forthcoming. 

Most of the patients treated during 
this study 


results, or 


with triiodothyronine, much 


were relatively acutely ill, 
element 
in their tuberculosis. It was anticipated 
that them 
do well with standard forms of therapy. 
It may be suggested that a larger study, 
oriented toward the use of triiodothy- 


ronine in selected patients with chronic 


and had a toxic and exudative 


originally most of would 


might be more 
Patients with this type of 
tuberculosis are resistant to our 


resistant tuberculosis 
informative. 
usual 
\ if there is an 
in which triiodothyronine might 
be especially useful in the manage- 


forms of therapy, and 


area 


it would 
Unfortunately, 
not enough of such cases were avail- 
able during this study for adequate 
evaluation of therapy with triiodothy- 
ronine in this group. 


ment of human tuberculosis, 
involve these patients. 
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% RESOLUTION OF INFILTRATION 


% WITH NO CAVITY 
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Effect of Triiodothyronine and 
Placebo on Cavity Closure 
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Fig. 5. 
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\nother possible explanation for the 
lack of effect of triiodothyronine in 
human tuberculosis, in contrast to the 
effect observed in animal tuberculosis 
Lurie et al. *''!*), must be consid- 
ered. Since these studies in animals 
have been performed with the use of 
triiodothyronine, but without specific 
antituberculosis therapy, it is possible 
that the triiodothyronine, 
which mav be beneficial alone, mav be 
masked completely by the standard 
therapy employed. This could account 
tor the difference in the results which 
we have obtained and in those which 


effects of 


have been found by Lurie. 

Summary. A total of 61 patients were 
entered into a study of tuberculosis 
therapy, and by random selection with 
pairing of cases, treated either with 
triiodothvronine or with a placebo, in 
addition to standard antituberculous 
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therapy. An average dose of triiodothy- 
ronine of 202.6 wg. per day was 
achieved, and continued for an average 
period of 5.3 months. This dose was 
sufficient to make the patients, in gen- 
eral, mildly thyrotoxic, as evidenced by 
continued tachycardia, failure to gain 
weight, failure to show increased se- 
rum cholesterol, and suppression of 
thyroidal 1-131 uptake, in contrast to 
placebo-treated controls. No significant 
difference was observed in sputum con- 
version and resolution of infiltration in 
the patients treated with triiodothy- 
ronine, 

Similarly, 


controls. 
significant 
difference observed in the rate of cavity 


compared to the 
there was no 


closure in the 2 groups until the sixth 
month of therapy, when the placebo 
group did somewhat better than those 
patients treated with triiodothyronine. 
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SUMMARIO IN INTERLINGUA 


Le Effecto De L-Tri-lodothyronina In Tuberculose Pulmonar: 
Un Studio Exploratori 


Un total de 61 patientes esseva includite in un studio de therapia anti-tubercu 
lotic. Post selection al hasardo con appareamento de casos, illes esseva tractate 
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Nodine et al.;: EFFECT OF L-TRIKODOTHYRONINE IN PULMONARY TUBERCULOSIS }] 


como addition al therapia anti-tuberculotic standard, con (1) tri-iodothyronina 
o (2) un medication fictitie. Esseva attingite un dose medie de 202.6 pg de 
tri-iodothyronina per die. esseva mantenite un periodo medie de 
5,3 menses. Iste dose sufficeva, in general, a render le patientes levemente 
thyrotoxic, a  judicar per un continue coeaiiae. le non-augmento del peso 
corporee, le non-augmento del contento de cholesterol in le sero, e le suppression 
del acceptation de 1-131 thyroidee—omne isto per contrasto con le reactiones del 
subjectos de controlo qui recipeva le medication fictitie. In comparation con 
le subjectos de controlo, le patientes tractate con tri-iodothyronina non se 
differentiava significativemente con respecto al conversion de sputo e al resolu- 
tion de infiltrationes. Similemente, nulle significative differentia inter le duo 
gruppos esseva notate con respecto al clausion de cavitates. Isto valeva usque 
al sexte mense del therapia. Alora le gruppo a medication fictitie esseva leve- 
mente in avante del patientes tractate con tri-iodothyronina. 


Le Effecto De Grande Doses De Acido Nicotinic Super Le Lipidos Circulante 
E Super Le Tolerantia Pro Hydrato De Carbon 


(See page 12 for original article) 


1. Acido nicotinic in doses de 3 y per die reduceva_ significativemente le 
fractiones de lipido ser ae tanto in feck an normal como etiam in subjectos con 
elevate nivellos sero- lipidic. Le nivello del cholesterol del sero decresceva 


generalmente per plus que le nivello del phospholipidos del sero. Le reduction 
del lipidos total e, per calculation, del triglyceridos seral esseva quantitativemente 
simile al reduction del cholesterol del sero. .Esseva notate differentias individual 
que non poteva esser explicate. 

Acido nicotinic reduceva uniformemente e a grados significative le tolerantia 
de hydrato de carbon in subjectos non-diabetic. 

Acido nicotinic esseva administrate a patientes con diabete mellite del typo 
a declaration a etates adulte. Nulle effecto significative super le regulation del 
diabete esseva notate. Studios additional va evalutar le effecto in patientes 
con diabete mellite del typo juvenil. 


1. Le effectos lateral es discutite. Serie effectos lateral non esseva observate. 


iS 

l- 
\ 

n 

yf 
it 
in 

\ 
Is. 

nt 

th 
bo 
hie 

|__| 

53 
au 

No 
mas, 
i 
tate. | 


THERAPY OF 
OF 


METASTATIC 
THE 


TROPHOBLASTIC 
TESTIS 


TUMORS 


By WittiaM J. Bruckner, M.D. 


From the Veterans Administration Hospital, 


University of Pittsburgh, 


AN exciting recent development in 
the usually hopeless treatment of some 
metastatic trophoblastic tumors has 
been the therapy of choriocarcinoma, 
chorioadenoma destruens and embry- 
onal carcinoma of the testis by the use 
of amethopterin (4-amino-N!° methyl 
pteroylglutamic The program 
was devised by Li, Hertz and Spencer‘ 
and consists essentially of the adminis- 


acid ). 


tration of very large and toxic doses of 
amethopterin (Methotrexate®) on an 
interrupted schedule. The desired goal 
effect the 
sufficient to destroy 


is an extreme toxic upon 


neoplastic cells, 


them, and a lesser effect upon normal 


cells which would allow recovery of 
the latter cells and the patient. 
The dose used is about 5 to 10 times 
that this 
folic in the treatment 
leukemia in the adult. There 
are, however, experimental indications 
Goldin et al.*, Li, Hertz and Spencer’ 
to justify the employment of such large 


The occurrence and degree of 


customarily prescribed for 
acid antagonist 


of acute 


doses. 
will be discussed later. 

Li, Hertz and Bergenstal® reported 6 
women and 5 men patients so treated, 
Holland*t one woman, and the following 
case report of a man is the thirteenth to 
be reported. Others are known to be 
under treatment and the drug is also 
being tried in other types of neoplasms. 

The purposes in reporting this case 
indicate, contrary to previous 
that a may be 
1 lowering the gon: idotropin 


toxicity 


are to 
obtained i 


response 


*Manufactured by Lederle 


12 


Pittsburgh, and the 
Pittsburgh 


Laboratories Division, 


Department of Medicine, 


Pennsylvania 
titer in men as well as women and to 


indicate a finding which may serve as 


an index of expected toxicity of the 


drug. 
Case Report. The patient was a_ white 
man, aged 17, who experienced some dis 


comfort in his right testis during the first week 
1958, and noted that the 
hard. He initially 
treated with peni illin and Gantrisin with no 
his conditior 

LOSS. a 


ot January, testis 


Was enlarged and was 


change jn Previous to surgery 
roentgenogram of 
many “snowball-like” 
fields. The testis 
spe rmatic cord were 
pathology 
carcinoma of the 


on February 17 
the chest 


masses 


shower 
both lung 


( pididy mils and 


right 
removed 


and revealed the typi: of embry 


onal ll 


sion into the 


testis with exten 


epidi Ivinis and along the sper 
atic cord 
“Th patient was transferred to Walter Reed 
Army Hospital, the di 


review of 


gnosis contirme by 


the pathology and no metastases 
other chest 
Estimation of the gonadotropin titer revealed 
h result (see chart Nitro 
idministered a total of 
followed by a maculopapula : 
rash 8 days later and a leukopenia 20 day 
later. Two thereafter he 
ferred to this hospital 
Upon admission, evaluation during the first 
week disclosed the critically ill 
There had been a drop in weight from 13( 
to 115 pounds. He manitesting an i 
regular ther 
pulim« 


were found than those in the 


an abnormally his 
gen mustard was 
25.8 meg to be 


cre 


months was trans 


Ass) 


patient to be 


Was 
fever of moderate degree and 
th with bloods 


and hilar 


was coug sputum. The 


nary metastases were demonstrabl 


enlarging by roentae nographi¢ examinatio1 

The gonadotropin was abnormally hig! 
Clinical judgment indicated a fatal determin: ry 
weeks. ¢ 


Pertinent laboratory determination are noted 


tion in a matter of a few 


in the chart. ‘ 


Amethopterin therapy was started with 20 @ Fr 
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Bruckner: 


mg. administered the first day, 25 mg. on 
each of the next 8 days and 10 mg. on the 
last day for a total dose of 230 mg.. To the 
fifth day no changes in the clinical condition 
or signs of intoxication were noted. Mild 
soreness of the throat now appeared and on 
the sixth day shallow ulcerations of the buccal 
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c.mm. but the differential count remained 
normal. Reticulocytes, platelets and hemo- 
globin decreased moderately and transfusions, 
fluids and symptomatic therapy were sup- 
plied. On the tenth day, with the white 
blood count decreased to 600 per c.mm. and 
reticulocytes at 0.3%, medication was discon- 
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MUSTARD 
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Laboratory determinations in relation to therapy. Gonadotropin titer (semilogarithmic ) 


and hemoglobin scales on the left, others on the right. 


ucosa were evident along with a diffuse, 
ruritic, erythematous rash. ‘Antihistaminic 
edication was given. On the seventh day 
f treatment the ulcerations were unchanged, 
e rash deepened in color and a slight 
arrhea was experienced. On the. eighth and 
nth days of treatment the white blood 
unt had fallen to between 2,500 to 3,000 per 


tinued (after 10 mg. had been given on that 
day). During the 4 days that the patient 
lived subsequent to discontinuation of the 
medication there developed deepening jaun- 
dice, coma, hyperpyrexia, progressive tachy- 
cardia, purpura, diffuse superficial ulcerations 
of the skin and mucosa of the mouth, and 
bleeding from the nose, rectum and _ into 


t | 
i 
he 
§ 
dis | 
eek 
ally 
no 
rery 4 
iC | 
1 
18,000 
16,000 
‘ele A 14 000 
\ | 
| 
4,000 
2,000 
i 
first - 
Ic 20 


14 Thre 


the urinary tract. Beginning with the time 
that imethopterin was discontinued large 
doses of citrovorum factor were given along 
with transfusions, antibiotics, fluids as indi 


ated and finally corticosteroids. 
Bone marrow examinations disclosed the 
followin results 
May 21, 1958 
before therapy 
Blasts 3.95! 
Promvelocytes 875 
Myvelocvtes 9.95 
Kosinophilic 
mvelocytes 
Metamyelocytes 91.5 
Eosinophilic 
metamveloeyvtes 0.25 
Polymorphonuc lears 18.0 
Eosinophils 0.73 
Lymphoc vtes 6.75 
cell 1.25 
0.25 
32.75 
1.6:1 


Moderate 
normoblastic 
hyperplasia 


about this 
are made in the light of total 
published experience to date. To do 
so, the slightly modified tables of Li, 
Hertz and Bergenstal® to which have 
been added the facts concerning the 
patient of Holland‘ and those of the 
above patient are presented. 

It will be noted that in the table re- 
ferring to the women patients the gona- 
dotropin titer was regularly reduced. 
This reduction was to normal levels 
in about half the cases and to levels 
showing persistent gonadotropin in 
small quantities in the other half. Clin- 
ical remissions were also regularly in- 
duced. The 


Discussion. Comments 


Case 


response showed no ap- 


*Performed by Dr 


David White, Chief, 


\merican Journal of the Medical Sciences « 


eighth day therapy 


January, 1959 


parent relationship to dose or duration 
of treatment; all similar 5- 
day courses of 25 mg. of amethopterin 
daily on the interrupted schedule. Con- 
trariwise, none of the men patients re- 


received 


sponded with any essential change in 


June 13, 1958 June 17 


? days after therapy 


1958 


0.55; 
5.5 Markedly hypoplastic 
4.0 I'wo megakaryocytes seen 
Most of identifiable 
0.5 forms are reticuloendo- 
19.5 thelial cells, plasma 
cells and lymphocytes. 
1.0 Scattered normoblasts 
19.0 ind granulocytes 
5.5 Normoblasts and meta- 
17.0 myelocytes <till show 
£0 evidence of megaloblastic 
changes 
05 
14.0 
2.3:1 


Decrease in 
cellularity and 
marked megalo 
blastic change, 
secondary to 
Methotrexate 
therapy 
is not hypo 


cellv 


Marrow 


Hy pocellular 
marrow due to 
Methotrexate 


toxicity 


gonadotropin titer and no clinical re- 
missions resulted, except for the case 
presently described. This difference in 
response between men and women led 
Li, Hertz and Bergenstal® to add large 
doses of estrogen to the therapy of 
cases 4 and 5 in conjunction with ad- 
ditional courses of amethopterin and 
6-mercaptopurine therapy. Also, cases 
l and 4 were subjected to orchiectomy. 
The object in this additional therapy 
was “aimed at rendering the internal 
environment of the male host more 
comparable to that of the female.” Their 
attempts failed, but the case now de- 
scribed that at least some 
men patients with the disease in ques- 


indicates 


Hematology Service, Veterans Administration Hospital 
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tion are capable of responding to 
treatment with a reduction in gonado- 
titer to levels. More- 
this response occurred within 5 


davs of therapy (a total dose of 120 


tropin normal 


over, 


mg.) although this was not known 
until later. The response also occur- 
red while the clinical condition of the 


patient was unchanged and there was 
no evidence that intoxication 
had taken place. a consider- 


drug 
Clearly, 
larger number of patients so 
eated is required before any estimate 
probability of response may be 
cvained. 
the drug is the other fea- 
Table 
2 indicates that case number 6 died of 
toxicity Holland* mentions 
‘two of eight other patients with meta- 
static from other 
sites’ who died with pancytopenia and 
the alimentary canal. 
were all treated with 
25 mg. daily for 5 days and repeated 
The present case received 
medication daily for 10 days. Thus, 4 
of 2] » known to have died 
with drug intoxication. The dosage and 
not 
clear relationship to the development 
(though obviously the 
larger the dose the more probability 
there is for the development of intoxi- 
The case (Li, 
Hertz and Spencer’) indicated a fall 
platelets to zero under therapy and 
that of another (Li, Hertz and Spen- 
er’), a fall in reticulocytes to 0.2% 
ind white blood cell count to 2,000 per 


‘Toxicity of 
ture pertinent to this discussion. 
drug and 
carcinoma various 


ulceration — of 
These 3. cases 
COUTSES 
cases are 
bear a 


duration of therapy do 


of intoxication 


cation ) chart of one 


mm. with recovery in both cases. And, 
m the other hand, Li, Hertz and 
spencer’ gave 240 mg. intravenously 


n a single dose to one patient without 

ny resultant fall in platelets or leuko- 
vtes. 

\t this time it is not known whether 

large doses employed are required 

» gain the desired result. It is possible 
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that smaller doses will suffice. With 
the large doses now used it seems 


certain that there is a point of irre- 
versible depression of the bone mar- 
row. At this point citrovorum factor, 
the known antidote to amethopterin, 
cannot change the irreversible state. 

\ practical difficulty encountered re- 

sults from the time required to deter- 
mine the gonadotropin titer (Gorbman*, 
Klinefelter, Albright and Griswold®) 
This interval is a minimum of 5 days. 
Experience in our case plus this diffi- 
culty should indicate, probably, that 
each course of treatment should be 
limited to 5 days, as Li and Holland 
have done. In addition, any renal im- 
pairment would indicate a reduction 
in dose. 

Of considerable interest is the known 
response in our patient to treatment 
with nitrogen mustard. A rash was 
seen after 8 days and leukopenia, to 
an approximate 3,000 cells per c.mm., 
was noted after 20 days. These are, 
of course, well known phenomena. It 
is possible that a patient with such a 
response will also respond with drug 
intoxication during treatment with 
amethopterin, though the substances 
are not chemically similar. Since such 
a response to nitrogen mustard ordi- 
narily is followed by spontaneous re- 
covery it may be wise initially to treat 
the cases with nitrogen mustard. The 
condition of the patients will have to 
be such that several weeks are avail- 
able for this purpose before amethop- 
terin is used. Also, the use of two (or 
more) drugs may mean affecting the 
trophoblast cell at varying levels of 
differentiation. This may explain in this 

case the desired result of abolishing 
the formation of chorionic gonado- 


tropin. 

Summary. A case of embryonal carci- 
noma of the testis with metastases is 
added to the published metastatic 
tumors 


trophoblastic treated with 


» 
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amethopterin. Charts summarizing the nitrogen mustard had been followed 

results are presented and it is seen by the development of a rash and leu- 

that this is the first male case in which kopenia and it is possible that this 

the gonadotropin titer has been re- reaction may serve as a warning clue 

duced from abnormal to normal levels. to expected intoxication to amethop- 
Initial treatment of this case with — terin therapy. 


ACKNOWLEDGMENT: Dr. Jack D. Myers, Chairman, Department of Medicine, University of 
Pittsburgh, kindly reviewed this article and offered suggestions. 

The gonadotropin titers were determined in the laboratories of Dr. T. S. Danowski, 
Renziehausen Professor of Research Medicine, Department of Medicine, University of 
Pittsburgh 


REFERENCES 


1. Condit P. T.: Proc. Am. Assn. Cancer Res., 2, 194, 1947. 

2. Goldin, A., Mantel, N., Greenhouse, §. W., Vendetti, J. M., and Humphreys, §. R.: Cancer 
Res., 14, 311, 1954. 

3. Gorbman. A.: Endocrinology, 3, 177, 1945. 

4. Holland, J. F.: Am. J. Obstet. & Gynec., 75, 195. 1958. 

5. Klinefelter, H. F., Jr., Albright, F., and Griswold, G. C.: J. Clin. Endocrinol., 3, 529, 1943. 

Li, M. C., Hertz. R., and Bergenstal. D. M.: New England J]. Med., 259, 66, 1958. 

Li, M. C., Hertz, R. and Spencer, D.: Proc. Soc. Exper. Biol. & Med., 93, 361, 1956. 


SUMMARIO IN INTERLINGUA 
Therapia De Metastatic Tumores Trophoblastic Del Testes 


Un caso de carcinoma embryonal del testes con metastases es addite al 
publicationes de metastatic tumores trophoblastic tractate con amethopterina. 
Es presentate graphicos que summarisa le resultatos. Isto permitte le observa- 
tion que le presente caso es le prime de un masculo in qui le titro de gonado- 
tropina esseva reducite ab anormal a normal nivellos. 

In le presente caso, le tractamento initial con mustarda de nitrogeno habeva 
essite sequite per le disveloppamento de un eruption cutanee e de leucopenia, 
e il es possibile que iste reaction pote servir como signal de alarma que intoxica- 
tion per amethopterina pote esser expectate. 
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CLINICAL STUDIES WITH PENICILLAMINE IN 


HEPATOLENTICULAR DEGENERATION 


By Marvin J. Seven, M.D.° 


BERNARD KLIMAN, M.D. 


AND 


E. Pererson, M.D. 


(From the National Institute of Arthritis and Metabolic Diseases, National Institutes of Health, 
Bethesda, Maryland ) 


HEPATOLENTICULAR degeneration 
(Wilson's disease) is a disease known 
to be associated with excessive deposits 
of copper in many tissues, especially 
the brain and liver (Cumings*, Green’, 
Haurowitz*, Palmer, Drew and Cheno- 
weth'*). This knowledge has led clin- 
icians to efforts directed toward the re- 
moval of this element. One of the first 
agents used for this purpose was British 
\nti-Lewisite (BAL) (Cumings®, Den- 
ny-Brown and Porter®, Streifler and 
eldman'*, Zimdahl, Hyman and 
Stafford'*). Denny-Brown and Porter 
were able to report some clinical im- 
provement in selected cases but that 
factors of local and systemic toxicity 
precluded this from being an effective 
means of therapy®. More recently, 
chelating agents of the ethylene 
diamine tetra-acetic acid (EDTA) 
series have been studied (Stokes et 
al.\8, Wintrobe et al.17, Zimdahl, Hy- 
man and Stafford'*). The disodium salt 
of this compound and its calcium 
chelate have proved to be of some 
value in producing clinical improve- 
ment when given intravenously over 
long periods of time (Zimdahl, Hy man 
and Stafford'*). We have achieved 
some favorable clinical response with 
disodium N-hydroxyethylethylene dia- 
mine triacetate and its calcium chelate 


but have encountered some undesirable 
signs of toxicity over long periods of 
administration. This data is to be in- 
cluded in a separate communication. 

Our interest in penicillamine as a 
binding agent for copper developed 
quite by accident. During the treat- 
ment of one of our patients with an 
intravenous chelating agent, leukopenia 
developed following an excessive dose 
of the drug. Prophylactic penicillin 
therapy was started and the chelating 
agent discontinued, but 24-hour urinary 
copper determinations were pe formed 
throughout this period. On the day 
penicillin was first given, the urinary 
copper output was double the daily 
average for this patient, then returned 
to normal levels during subsequent 
days despite continuation of penicillin 
therapy. These findings could not be 
reproduced this patient on later 
trials but did stimulate an evaluation 
of the potential metal-binding proper- 
ties of the antibiotic. Careful scrutiny 
of the probable in vivo breakdown 
products of penicillin suggested that 
penicillamine might serve as a complex- 
ing or chelating agent for heavy metals 
( Abraham et al.) by virtue of its single 
sulfhydryl group and adjacent carboxy] 
and amino groups (Fig. 1). 

Walshe has shown that penicillamine 


°Formerly, Postdoctoral research fellow National Institutes of Health. Present address: 
Department of Medicine, Hahnemann Medical College, Philadelphia 2, Pa. 
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given orally to patients with hepato- 
lenticular degeneration is capable of 
increasing urinary copper excretion’. 
This report will detail our studies with 
this compound and with penicillin in 

patients with Wilson's disease and 
one patient with hemochromatosis. In- 
cluded in this report are observations 
of the clinical response to penicillamine 
in the 2 patients with hepatolenticular 


degeneration. 


January, 1959 


at another hospital where the diagnosis was 
made and a brief course of therapy with BAI 
and an intravenous chelating agent given 
Physical examination on admission showed 
a young man who spent most of his time in 
bed in much distress because of severe in- 
voluntary movements. He was able to walk 
short distances with support but showed an 
extremely ataxic gait which became more 
severe when he was excited. Between involun- 
tary movements, there was no demonstrable 
increase in muscle tone. Coordination testing, 
with attempted rapid alternating movements 
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Methods and Materials. The intramuscular 
and oral pen illin compounds used in this 
study were standard pharmaceutical prepara- 
tions. Studies with DL-penicillamine (here- 
after called peni illamine ) were initiated with 
a small amount kindly supplied by Dr. John 
C. Sheehan. Subsequent quantities were pre 
pared for us in 100-mg. and 250-mg. capsules 
by Merck Sharp and Dohme Laboratories. 
Urinary copper and iron determinations were 
carried out by a method of the authors 
which utilizes 4,7-diphenyl-1,10-phenanthro- 
line ( Bathophenanthroline ) as a color agent 
and permits the simultaneous determination of 
both metals. Normal values for this method 
range between 0 and 100 micrograms (xg. ) 
of copper and 100 and 300 ug. of iron per 
24-hour collection. 

Case Reports. case 1. W.S. was a 3l-year- 
old white man, admitted to the Clinical Center 
with a diagnosis of hepatolenticular degenera- 
tion. He had been well until age 27, when he 
first noticed shaking of his left arm and 


difficulty in controlling finer movements. 


These signs progressed, and within a matter 
of months, spread to involve his right arm, 
head, and neck. His involuntary movements 
became so severe that he was unable to at- 
tend to his ordinary needs; that is, he could 
not feed or dress himself. He had been seen 


finger-to-nose, or heel-to-shin tests would re 
sult in marked agonist-antagonist type invol 
untary movements which were absent at rest 
and marked on intention. This difficulty 
seemed equally severe in all extremities, and 
when he became tense after unsuccessfully 
performing a test, the movements would be- 
COTM more violent and spread to involve all 
extremities in typical “wingbeating” fashion 
Facial movements were normal, except for 
increased grimacing during talking. All invol- 
untary movements would disappear when the 
patient was calm and lying completely still in 
bed. The deep tendon reflexes were brisk and 
equal throughout. Typical Kayser-Fleischer 
rings were present bilaterally. The voice was 
somewhat slurred and hesitant, with a ten- 
dency to chop off words and halt briefly be 
tween sentences. Urinary and bowel functions 
required the assistance of more than one at 
tendant. The liver descended about one 
finger-breadth below the right costal margin on 
deep inspiration but was palpated with diffi- 
culty because of involuntary abdominal mus 
cle guarding. The spleen was not palpable 
Skin was normal color but showed one small 
spider-angioma on the left face. 

The patient’s 24-hour urinary copper excre- 
tion varied between 453 and 581 ug., with 
an average value of 551 ug. The average fast- 


| 


h 


ing serum copper level was 54 yg. per 100 
ml. (normal range: 75 to 125 ug. per 100 ml. ) 
with a ceruloplasmin level of 17 mg. per 100 
ml. (normal range: 20 to 35 mg. per 100 ml. ). 
Serum uric acid was 2.4 mg. per 100 ml. 
Bromsulphalein retention was 5% after 45 min- 
utes. Serum albumin was 3.8 gm. % and 
globulin 2.4 gm. %. The electrophoretic pat- 
tern of serum proteins was within normal 
limits. The 24-hour urinary output of alpha 
amino nitrogen was 259 mg. (normal range: 
SO to LSO mg.). 

Soon after his hospital admission, W.S. was 
started on a course of therapy with an intra- 
venous chelating agent, disodium N-hydroxy- 
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lin, and intramuscular procaine penicillin, 
with and without simultaneous oral pro- 
benecid. 

A few months after the start of intensive 
therapy with intravenous chelating agents, 
this patient began to show improvement 
which progressed so that he was able to at- 
tend to many of his daily functions without 
help, was entirely without tremor when intra- 
venous infusions were started, and was soon 
able to take daily walks about the hospital 
grounds without significant shaking. Undesir- 
able side effects forced the discontinuation 
of this form of therapy, and his clinical state 
again showed a downhill progression. Two 
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Fig. 2.—Urinary copper and iron excretion in patient W.S. following oral 
penicillamine administration. 


ethylethylenediamine triacetate. He developed 
a severe febrile reaction with myalgia, arthral- 
gia, and significant leukopenia on the day an 
excessive dose was given, and received pro- 
phylactic penicillin a few days later. Twenty- 
four hour urinary copper levels increased to 
1300 «g. on the day 600,000 u. procaine 
penicillin were first given, although urinary 
copper output was at a normal level on the 
preceding day and the following day during 
which penicillin therapy was continued. 
Thereafter, studies with the various penicillin 
preparations were undertaken to evaluate 
their effect on urinary copper output. No 
change in copper excretion was observed fol- 
lowing the administration of intramuscular 
aqueous crystalline penicillin G, oral penicil- 


months elapsed before the first supplies of 
penicillamine became available, and during 
this time the patient’s condition again became 
stabilized. He was confined to bed and chair 
with severe tremor and incodrdination of the 
extremities and was able to walk only with 
extreme effort, using guide rails or furniture 
to provide support. He required assistance 
with feeding, dressing and bathing. Following 
a 100 mg. oral test dose of penicillamine, 
large quantities were given and 24-hour 
urinary copper and iron levels determined. 
These are outlined in Fig. 2. In view of the 
striking increase in copper excretion obtained 
with this agent, it seemed worthwhile to 
administer the drug for a longer period of 
time. During the next 8 months, he received 
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penicillamine in maximally tolerated amounts 
as supplies became available. 

Che first supply of penicillamine allowed a 
limited treatment course with 29 gm. given 
during 29 days. Doses of 1 gm. on alternate 
days, and of 2 gm. daily were well tolerated 
during a brief test period, and most of the 
drug was given at a dosage of 2 gm. every 
other day, divided into four 0.5 gm, doses. 
The patient re ported a slight improvement in 
his gait, with less effort being required to 
move about his room. The only objective ob- 
servation was a questionable decrease in leg 
tremor which may have been attributable to 
his more relaxed mood. The drug was not 
available for 15 days, during which there 
were no subjective or objective changes. 

A second treatment period was begun at 
a higher dosage with the intention of increas 
ing the rate of copper removal. When the 
drug was given as 5.0 gm. on alternate days. 
in 4 doses of 1.25 gm. each, the patient ex- 
pt rie need increasing nausea, sour eructations 
with aftertaste of the drug, and moderate 
anorexia. After 15 gm. of penicillamine had 
been given, the dose was altered to 2.5 gm 
daily, with immediate subsidence of these 
symptoms. Gradually, the same side effects re- 
turned and became severe enough to warrant 
cessation of therapy. The use of antacids, 
and of drug administration at mealtimes did 
not prove helpful. A 13-day rest period did 
result in relief of these symptoms. It was 
noted at this time that the patient showed a 
more relaxed appearance with less tremor at 
rest. There was also a definite but transient 
improvement in his gait. 

Before starting the third course of treat- 
ment, placebo capsules were given for 6 
days, with no subjective or objective changes. 
Therapy was continued with 2.0 gm. of peni- 
cillamine on alternate days in 4 divided doses 
of 0.5 gm. each, for a total drug dose of 82 
gm. in 82 days. The first clear evidence of 
objective improvement appeared after 20 gm. 
of drug had been administered in this course 
of therapy. The severe peripheral tremor de- 
creased to such an extent that he became able 
to care for most of his personal needs. He 
could bathe and shave himself, attend to 
toilet functions, and dress himself completely, 
including such difficult tasks as tying his 
shoelaces and buttoning his shirt. His gait al- 
lowed him to become more active, to take 
long walks, and to go up and down stairs 
unassisted. Some tremor persisted in the 
hands, so that he could not write legibly but 
was able to light and hold cigarettes. He was 
able to feed himself solid foods but required 
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an attendant to assist him with fork spoon, 
and drinking cup. There was no visible 
change in the Kayser-Fleischer rings and only 
slight improvement in his speec h. 

Throughout the entire observation period 
of 167 davs, a total of 166 gm. of penic il- 
lamine was given on 76 therapy days. The 
onset of definite improvement in this case 
followed the first 104 gm. At the end of the 
final treatment period, the patient was active 
and cheerful and showed a continued ability 
to care for himself. Laboratory studies includ- 
ing hemograms, blood urea nitrogen levels, 
blood sugar levels, liver function studies, and 
urinalyses carried out each week during ther- 
apy showed no significant changes. He was 
sufficiently improved to be sent home, where 
he obtained employment as a stock clerk In 
a grocery store, his first gainful employment 
in 4 years. At the present time he reports 
that he is still employed and is seeking more 
suitable work. Eleven months have elapsed 
since his last dose of penicillamine, without 
return of tremor 

CASE 2 32-year-old brother of patient 
W.S., also was admitted to the Clinical Center 
for study. He had been evaluated at another 
hospital where the diagnosis of he patolentic u 
lar degeneration was made on the basis of 
Kavser-Fleischer rings and studies of copper 
metabolism, although he was asymptom itic at 
that time. During the few months before 
his admission, he noticed some difficulty with 
gait, often bumping into objects unexpectedly 
and tending to lurch and stagger. There was 
further difficulty with rapid skilled move 
ments, such as, writing his signature. Just 
prior to hospitalization these signs became 
more pronounced and handicapped his work 
as a State Trooper, since they became more 
disturbance This 
was embarrassing at times, when he found 
that he was unable to write out a traffic ticket 
prope rly because of shaking movements of his 


severe under emotional 


hands. His vision also tended to blur unex- 
pectedly, There was no real difficulty in at- 
tending to normal dailv functions, but his wife 
commented on the recent development of 
shaking movements while eating with the 
usual kitchen utensils. This man exhibited 
considerable anxiety about the 
development of his disease to the stage shown 
by his brother, and in the initial phases of 


repre d 


the interview denied any signs and symptoms 
suggestive of the disease 

Physical examination on admission showed 
a complete Kayser-Fleischer ring on the right 
and partial ring on the left. Extraocular 


movements were without nystagmus but 
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showed some weakness on convergence. The 
liver was not enlarged and the spleen not 
palpable. His gait appeared normal when 
started but showed some tendency to lurch 
and stagger on prolonged walking. Writing 
tests revealed some slurring of letters. On 
finger-to-nose, testing there was inaccuracy 
with terminal tremor. Muscle 
strength and tone appeared normal. 


coarse 
This patient’s 24-hour urinary copper out- 
put varied between 232 and 437 ug., with 


an average value of 340 ug. The average fast- 
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sirable complications appeared. Prior to his 
prolonged clinical trial with penicillamine, 2 
months elapsed without therapy, and he re- 
mained ambulatory and required no assis- 
tance. His only complaints were limited to 
incoordination of fine movements of his hands 
and an intermittent blurring of vision. Some 
nystagmus had become obvious. Following a 
100 mg. oral test dose of penicillamine, larger 
quantities were given and 24-hour urinary 
copper and iron levels determined. These are 
detailed in Fig. 3. 
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Fig. 3.—Urinary copper and iron excretion in patient ].S. following oral 
penicillamine administration. 


ing serum copper level was 52 wg per 100 
ml. with a ceruloplasmin level of 19 mg. 
per 100 ml. Serum uric acid was 2.8 mg. 
per 100 ml. Bromsulphalein retention was 14 
after 45 minutes. Serum albumin was 3.9 gm. 
and globulin 2.7 gm. The 24-hour urinary 
output of alpha amino nitrogen averaged 
251 mg. 

Soon after his hospital admission, studies 
were performed with long-acting penicillin 
preparations to measure their effect on urinary 
copper output. Only slight enhancement of 
copper excretion was observed on the day 
procaine penicillin was first given. Studies 
were also carried out with intravenous chelat- 
ng agents but were discontinued when unde- 


In the first treatment period, 29 gm. were 
given in 29 days in a dosage schedule identi- 
cal to the initial therapy of patient W.S. The 
only side effect appeared to be moderate 
drowsiness, particularly during the morning 
hours, Nystagmus and: fine hand tremor var- 
ied from day to day. During the succeeding 
15-day period without therapy he exhibited 
a rapid onset of involuntary tremor in the 
legs and a marked increase in tremor of the 
hands and forearms. 

As in the therapy of his brother, the second 
major treatment period was started in J.S. 
with a dosage of 5 gm. on alternate days, 
later changed to 2.5 gm. daily when severe 
drowsiness and anorexia appeared. Because 
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The 


of a weight loss ot 10 pounds the drug Was 
stopped after a total dose of 52.5 gm. in 
21 days Twenty hours after cessation of 


therapy, he became acutely ill, with a fever 
to LOS ind coma associated with general 
ized diminution of muscle tone and _ reflexes 
He responded rapidly to supportive treatment 


with antibiotics ind intravenous fluids \ 
pathogenic strain of Salmonella, tvpe C-] 
was cultured from his stool and a rising anti- 
C-1 agglutination titer demonstrated in serial 
blood specimens Although there were no 
further mstitutional symptoms after one 
week, his stool remained positive to culture 


for more than 5 months He received no 
penl illamine for 19 days and, during this 
time showed increasing involuntary tremor 
which varied in localization and severity from 
dav to day 


\ 6-day trial with placebo capsules pro 
duced no subjective or objective changes 
Penicillamine therapy was resumed at a dos 
ore level of 2.0 gm. every other day. Over 
the first 36 davs in this third mayor period ot 
treatment, the patient experienced increasing 


} 


lrowsiness, anorexia, and generalized weak 
ness. These symptoms subsided during a 16 
dav rest period Thereafter. the drug was 
idministered as 1.0 gm. every other day 
without thi ippearance of side effects. He 
received 66 gm. of penicillamine during 111 
davs, for a total dose of 147.5 gm. in 20] 
days of observation. During this treatment 
his Wilson’s disease became more advanced 
Involuntary tremor of the arms and legs be 
severe that he was confined almost 


came 
entirely to bed and chair and required assis- 
tance in tee ding, dre ssing, shaving, and bath 
ing The Kavser-Fleischer rings did not 
change in gross appearance. There was slight 
improvement in these signs of his disease 
toward the end of the last treatment pe riod 
He again became able to hold and smoke 
cigarettes and to walk alone with a staggering 
gait. Weekly laboratory studies, including 
hemogram, blood urea nitrogen levels, blood 
sugar levels, liver function studies, and urinal- 
yses showed no significant abnormalities. At 
his request, he was permitted to return home 
to be with his family. Follow-up reports since 
his discharge indicate that no further improve- 
ment has taken place in the 11 months from 
the last dose of penicillamine. 

Case 3. H.P. was a 56-year-old white man 
admitted to the Clinical Center with a diag- 
nosis of hemochromatosis. He showed marked 
skin pigme ntation, diabetes, and evidence of 


liver dysfunction. A fasting serum iron level 
was 144 ug. per 100 ml., with an unsaturated 
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serum iron binding capacity of zero. Liver 
biopsy showed marked hemosiderin deposi 
tion consistent with this diagnosis His 24 
hour urinary iron excretion varied between 
331 and 791 ug... with an average of 541 ug 
\ 24-hour urinary copper determination was 
3 ug. This patient first was given procaine 
penicillin by intramuscular injection, 600,000 
units every 12 hours for 2 days, beginning 
at 9:00 A.M. Twenty-four hour urinary iron 
excretion on the S¢ davs Was LOTS and 728 
ug., rising to 1899 , on the post-therapy 
lav. Following a test dose of 100 mg. this 


patient received 1 gm. of penicillamine orally 


everv 6 hours for 3 doses, a total of 3 gm 
The 24-hour urinary iron excretion on. this 
dav was 1077 wg. and the copper excretion 
958 


Discussion. The detection of en 
hanced urinary copper output trom 
patient W.S. on the initial day of 
penicillin therapy was of great interest, 
since it is known that certain of the 
broad-spectrum antibiotics have the 
ability to form complexes with trace 
metals (Albert?, Oxford'!, Weinberg"). 
In fact, this has been the subject of 
much speculation regarding the mode 
of action of these compounds. It has 
not been determined whether _ this 
metal-binding property is sufficiently 
strong to carry out increased quantities 
of metals in the urine. We have con- 
sidered this possibility in other studies 
with the antibiotic, chlortetracvcline. 
but found that therapeutic oral doses 
produced no increase in iron excretion 
in patient H.P. with hemochromatosis 
and in another patient with transfu- 
sional hemosiderosis. Certainly, the 
effect of intramuscular penicillin itself 
on urinary iron output is minimal, as 
noted in the studies reported here. It 
is also obvious that the initial enhance- 
ment of urinary copper output ob- 
served with intramuscular administra- 
tion of penicillin could never be repro- 
duced. 

Since the penicillin or procaine 
molecules did not show potentialities 
for chelate or complex formation with 
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copper, the breakdown product most 
likely responsible for this property ap- 
peared to be penicillamine, which may 
be split from the parent compound to 
vield an agent with strong potentiali- 
ties for metal complex formation with 
the sulfhydryl group, and for chelate 
formation through the amino and car- 
boxyl groups (Clarke, Johnson and 
Robinson®) or amino and sulfhydryl 
groups (Walshe'). The antibacterial 
activity of penicillin in vitro and in vivo 
does not appear to reside in this deriva- 
tive, since it shows little activity against 
bacterial organisms ( Jawetz, Gunnison 
and Coleman"). However, the possibil- 
ity of penicillin activity must be con- 
sidered by means of pe ‘nicillin penetra- 
tion of the bacterial cell membrane and 
subsequent breakdown to yield penicil- 
lamine which could sequester copper 
atoms necessary to vital enzymatic 
processes. 

The impact on the treatment of 
Wilson’s disease from the discovery of 
the copper-binding properties of peni- 
cillamine was a great one. It has been 
shown that this disease is associated 
with significant deposits of copper in 
many tissues, The correlation of these 
copper deposits with clinical signs and 
symptoms seemed obvious but was 
never proven. Treatment with BAL and 
intravenous chelating agents further 
suggested the role of copper in the pro- 
duction of symptoms, when some clini- 
cal improvement was noted in a 
number of patients associated with 
increased urinary copper output. How- 
ever, these results are not proof of the 
role of copper in this disease, since 
other trace metals are removed from 
the tissues in varying quantities by 
these agents. Pe nicillamine afforded the 
opportunity for study of a metal bind- 
ing agent which appeared to be highly 
specific for copper and effective in in- 
creasing urinary copper excretion. 
Furthermore, it was well absorbed and 
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tolerated by the oral route, and the 
dosage appeared to correlate to some 
degree with the excretion of copper 
in both of our patients with Wilson's 
disease. The effect on urinary iron out- 
put was minimal. In fact, a 3-gm. dose 
given to patient H.P. with hemochro- 
matosis, where iron was readily avail- 
able for complex formation, produced 
only a small increase in urinary output. 
while copper excretion was enhanced 
about thirtyfold. 

This clinical report will not answer 
the question of the relationship of cop- 
per in tissues to symptomatology, be- 
cause it reports one dramatic response 
and one dramatic failure, while copper 
excretion was greatly increased in both 

cases. Patient W.S., the more severely 
involved of the two brothers, had al- 
ready shown temporary improvement 
during therapy with intravenous chelat- 
ing agents but again showed progres- 
sion of his disease before the trial with 
penicillamine. His improvement was 
not obvious at first but progressed rap- 
idly and continued to the point where 
he could attend to his own needs. In 
a few months, he returned to his home 
where he continued active and rela- 
tively free of tremor. 

J. S. showed a downhill course which 
seemed to parallel inversely his broth- 
ers improvement. Pe rhaps this was 
facilitated by his severe Salmonella 
infection. However, after recovery from 
this episode, he continued his sympto- 
matic deterioration. Here, the contrast 
often was startling, as mechanical gad- 
gets formerly required by W.S. to 
attend to smoking, bowel functions, and 
the like, were transferred to the room 
of J.S. as increased assistance became 
necessary. This man chose to be sent 
home to be with his family, although 
he required almost continuous nursing 
care. 

Throughout courses of therapy in 
both patients, little evidence of toxicity 
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in the 
was required when 
apparent that daily doses 
up to 5 gm. were not well tolerated. 
The most successful regimen to reach 
maximum dosage without side effects 
drowsiness, nausea, or 


was encountered. A reduction 


dosage schedule 


it became 


of anorexia, 
eructations appeared to be 1 to 2 gm. 
every other 


dav. No other complica- 


tions were encountered. Pyridoxine 
were not observed 
(Kuchinskas and du Vigneaud'"). Blood 


levels evidence ot 


deficiency states 
showed no 
Pi agg The occurrence of a 
Salmonella C-1 infection in patient J.S. 
did not seem related to penicillamine 
therapy 


Sugar 


y, since this organism was cul- 
tured from other patients on the nurs- 
ing unit before he became ill. 

The dramatic response of one of our 
patients warrants further clinical trials, 
even in view of the equally progressive 
deterioration of his brother. 
and 
known to occur in this disease. 


Minor ex- 
improvements are 
but the 
usual course is a gradual progression 


acerbations 


of symptoms. Near-complete remissions, 
as seen in W.S., are not a part of the 
When the degree of rehabili- 
tation is considered, his improvement 
seems remarkable. 


disease. 


It is perhaps signifi- 
cant that this patient had previously 
shown a clinical response during ther- 


apy with other chelating agents, 
whereas his brother, -].S., had shown 
no response during any drug trials. 


Throughout the courses of penicilla- 
mine therapy, both patients maintained 
an enhanced urinary copper output, as 
evidenced by urinary copper determi- 
nations toward the end of the hospital- 
ization period. Each day's output far 
the average daily dietary 
copper intake, a finding also reported 
by Walshe'®. This may further cloud 
our understanding of this disease by 
suggesting a lack of correlation be- 
tween body copper ¢ content and symp- 
tomatology. It is possible that the ac- 


exceeded 
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tual sites of copper removi al may vary 


from case to case. It is also possible 
that multiple metabolic defects con- 
tribute to the clinical symptomatology 
in Wilson’s disease, and that 


copper 
deposition or the removal of 


copper 
has a different degree of importance 
for each individual with the disease. 
\t the present time, penicillamine is 
of interest as a means of therapy and 


as a useful agent in the study of this 
disease. 

Summary. Penicillamine is a break- 
down product of penicillin which 


shows strong copper-binding proper- 
Preliminary studies in our labora- 
Walshe have shown that 
oral administration to patients with 
hepatolenticular degeneration (HLD) 
produces a marked enhancement of 
urinary copper Further 
have carried out in 2 
brothers with this disease and in one 
man with hemochromatosis. 
Intramuscular administration of short- 
and long-acting penicillin preparations 
in large doses in both patients with 
HLD produced little or no increase 
in urinary copper output. Oral peni- 
cillin preparations also had little effect. 
Oral penicillamine produced a marked 
increase in urini ir copper, to as much 
24 hours, following a 3 
gm. dose in one patient and 12 mg. 


ties. 


torv and by 


excretion. 


studies been 


as 6 mg. per 


per 24 hours following a 4 
the other. There increase in 
urinary iron excretion. Oral penicil- 
lamine in the patient with hemochro- 
matosis slight 
urinary as much as fol- 
lowing intramuscular penicillin. 

Both patients with HLD 
treated with oral penicillamine for pe- 
riods of 10 months. 


ym. dose in 
Was no 


caused a increase in 


iron output, 
were 


The optimal dos- 
age schedule appeared to be 2 gm. in 

1 divided doses every other day; that 
is, 0.5 gm. QID every ‘other di iy. Larger 
doses produced symptoms of anorexia, 
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nausea, gaseous eructations, and therapy. The other showed a dramatic 
drowsiness. No major signs of toxicity clinical improvement, progressing from 
were noted with doses up to 5 gm. a bed-ridden state to complete ability 
daily. One patient showed continued — to care for himself and carry on gain- 
progression of his disease during ful employment as a grocery clerk. 
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SUMMARIO IN INTERLINGUA 
Studios Clinic Con Penicillamina In Degeneration Hepatolenticular 


Penicillamina es un producto de decomposition de penicillina. Ilo manifesta 
un forte capacitate de ligar cupro. Studios preliminar in nostre laboratorio e 
per Walshe ha monstrate que le administration oral de penicillamina a patientes 
con degeneration hepatolenticular (DHL) resulta in un marcate promotion del 
excretion urinari de cupro. Seiee additional esseva executate in 2 fratres con 
DHL e in un homine con hemochromatosis. 

Le administration intramuscular de grande doses de preparatos de penicillina 
a action prolongate e a action breve resultava, in le duo patientes con DHL, in 
pauc o nulle augmento del excretion urinari de cupro. Preparatos oral de 
penicillina esseva similemente inefficace. Del altere latere, le administration 
oral penicillamina produceva un marcate augmento del cupro_ urinari, 
attingente un nivello de 6 mg in 24 horas post un dose de 3 ¢ in un del patientes 
e un nivello de 12 mg in 24 horas post un dose de 4 g in le altere. Le excretion 
urinari de ferro non esseva augmentate. Pe nicillamina oral in le patiente con 
hemochromatosis effectuava un leve augmento del excretion urinari de ferro, del 
mesme grado como post le administration intramuscular de penicillina. 

Ambe le patientes con DHL esseva tractate con penicillamina oral durante 
periodos de 10 menses. Le plus favorabile horario de dosage pareva esser 2 g, 
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dividite in 4 doses equi al, omne secunde die (i.e. 0,5 ¢ q.i. d. omne secunde die ). 
Plus va symptomas de anorexia, nausea, eructation gasose, 
e somnolentia. Nulle signos de toxicitate mi: ijor esseva notate con doses usque a 


5 g per die. Un del patientes monstrava progresso continue del morbo durante 
le curso therapeutic. Le altere monstrava un frappante melioration clinic, con 
progresso ab un stato de total allectamento usque a un stato de total independentia 
e de capacitate de travaliar como commisso de specieria. 


SUMMARIO IN INTERLINGUA 
See page 92 for original article 
Predisposition A Crup 


Es presentate un revista de] historia de crup. 

Parte I del presente articulo analvsa le dossiers de 1180 pueros e pueras 
de etates de inter 2 horas e 13 annos qui esseva subjicite a intubation endo 
tracheal pro objectivos operatori. Le etate del patiente, su sexo, le tempore 
del anno, e le duration del intervention chirurgic—omne istos es factores de 
signification statistic in le effectuation de crup post-operatori. Le etate es 
semper significative. Isto suggere le presentia de factores endogene in le 
causation de crup. Le incidentia secundo le etate del, patientes es le mesme 
crup post-operatori Como pro le varietates infectiose e spasmodic. Neonatos— 

. le subjectos qui presumitemente ha le plus micre diametros de larynge—es 
ve acticamente exempte de crup post-operatori, durante que subjectos ds | gruppo 
de etate de inter 1 e 3 annos—i.e. le patientes in qui le lucta pro le establimento 
de controlo neuromuscular es del prime importantia—es le plus susceptible. 

Parte Il suggere que le training initial de alimentation e de nitiditate es 
apparentemente de grande importantia in juveniles qui disveloppa crup e in 
adultos qui disveloppa laryngitis como reaction de conversion. Ex un de] 
historias clinic, un methodo de prevention es evolvite que se basa super le 
correction de un typo particular de problema alimentari. 

Es presentate in parte III un revista del dossiers hospitalari de patientes 
tractate con ipecacuana. Durante que le resultatos therapeutic es inconstante 
e transitori, il es nonobstante possibile considerar los como de_ signification 
diagnostic si non de major 0 de permanente valor clinic. 

Es proponite un theoria de crup. Ilo assere que incompletemente gratificate 
instinctos de alimentation durante le prime phases del vita es retenite in le 
“memoria de un centro vagal e combinate con le tensiones occurrente in le 
subjecto al etate de inter 1 e 3 annos quando ille experientia le training del 
controlo sphincteric e muscular. Le resultato, in le presentia de un agente 
precipitatori (i.e. infection, intubation endotracheal, conflictos de phantasia 
infantil, etc.), pote esser un discarga in le forma de un attacco de crup 
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IN those areas of the United States 
where large numbers of Puerto Rican 
families have migrated in recent years, 
many Cases of parasitic infestations are 
now being reported. Before this migra- 
tion, these disorders were infrequently 
seen in these areas of the country. The 
Puerto Ricans are United States citi- 
zens, Which enables them to come into 
the United States without passport or 
health examination. The question as 
to how much of a public health prob- 
lem their diseases will present is. still 
unanswered. Since few surveys of in- 
testinal parasites among Puerto Ricans 
in the United States have been pub- 
lished to date, this study was under- 
taken to determine the incidence of 
parasitic infestation among Puerto 
Rican children under 6 years of age in 
Philadelphia. This age group Was se- 
lected for several reasons: First, there 
has not been any data published con- 
erning incidence of intestinal para- 
‘ites in this age group. Second, many 
t the children of Puerto Rican mi- 
‘rants have been born in the United 
States, so it is of interest to compare 
hem with children in the same age 

roup who were born in Puerto Rico. 
(hird, since these children are not of 
chool age, those infested could be 


treated before entering school, so the 
possibility of spreading their infesta- 
tions to the native Philadelphia popula- 
tion might be avoided. 

BACKGROUND. There are an estimated 
20,000 Puerto Rican people now living 
in Philadelphia. The number of Puerto 
Ricans migrating to Philadelphia began 
to rise in 1952 and has increased stead- 
ily since that time. A study done by 
the Philadelphia Commission on Hu- 
man Relations (Seigel, Orlans and 
Green*® ) showed that these people came 
to the United States for economic bene- 
fits and that most of them expect to 
live here permanently. 

The average age of these migrants 
was 20 vears, compared to an average 
for Philadelphia citizens of 32 years; 
70% of the Puerto Ricans, moreover, 
were less than 30 vears of age. This 
fact, of course, would lead us to ex- 
pect a rather large increase in Phila- 
delphia’s Puerto Rican population due 
to increasing numbers of children who 
will be born to these young adult 
migrants after they have established 
themselves in Philadelphia. 

We confined our study to Philadel- 
phia Public Health District No. 6, 
where the majority of these Puerto 
Rican families live, mingled with native 
(59 ) 
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white and Negro families. This neigh- 
borhood, years ago, was a middle-class 
residential area consisting of large 
three-story row houses. These dwellings 
have since been converted into 3. or 
f apartments per house, most of which 
are dilapidated and overcrowded. 

Since most of the Philadelphia 
Puerto Rican families live in this small 
area, subjects for this study were easy 
to find. We included Puerto Rican chil- 
dren born in the United States as well 
as children born in Puerto Rico. Our 
group canvassed house to house in the 
Puerto Rican section, to find families 
with children under 6 years of age. 
The child's history was taken from the 
mother, the child was examined, the 
house sanitation was evaluated and a 
stool speciment kit was left with in- 
structions to the mother for collecting 
a stool specimen. 


Method. a. uistory. The following infor- 
mation was obtained from the parents of 
each child: ] Name 9 ace ° address. 9 Place 
of birth and whether the child had returned 
to or visited Puerto Rico during his life. 3 
Past history of stool examination and possibk 
treatment. 4) Family history of known para 
sitic infestation and treatment for same. 5 
Signs and symptoms (anorexia, diarrhea 
weight loss, pallor, abdominal pain, nausea 
and vomiting). Faust and Russell! state that 
the symptoms attributable to parasitoses are 
not pathognomonic, so little emphasis was 
placed on this part of the history 

B. PHYSICAL EXAMINATION. Each child was 
examined thoroughly by one or two of us. 
Special ittention was given to abdominal 
examination 

In cases where heart murmurs, infected 
tonsils, poor nutrition or acute illnesses wert 
found, they were referred for treatment to 
the City Health Clinics or to St. Christopher's 
Hospital for Children. 

C. HOUSING EVALUATION. The fact that 
protozoan diseases may be spread through 
poor housing sanitation, overcrowding and 
sharing of toilet facilities, led us to evaluate 
the quarters in which the children lived. A 
rough index of overcrowding was computed 
on the commonly-used basis of one person 
per room as the acceptable standard. Also, 
inquiry was made as to how many families 


shared the same toilet facilities. Other sani- 
tary conditions investigated included the pres- 
ence of vermin, roaches, rubbish and _ dirt 
in the house, and the number of children 
sharing the same bed. In each case, the house 
was rated as good, fair, or inadequate. 

D. BLOOD stupIES. Hemoglobin determina- 
tions were done on 153 children, using the 
cvanmethemoglobin method. Determinations 
were made using a Klett-Summerson photo- 
electric colorimeter 

E. FECAL EXAMINATION. Two specimen kits 
were distributed at bi-weekly intervals to 
170 children. Of these, 122 turned in both 
kits and 48 children turned in only one kit. 
Mothers of the children were given the stool 
specimen kits, consisting of a cardboard cyl- 
inder (with a top), which contained instruc- 
tions in Spanish and in English explaining 
how to collect the specimen, plus record 
forms. The cardboard cylinder also contained 
a smaller metal cylinder which contained 
two small glass jars, each with tops. One 
jar was filled with PolyVinyl Alcohol solu- 
tion (Goldman?) for preservation of the 
specimen; the other jar was empty. Two 
wooden applicator sticks were also supplied 
to aid in collecting the specimen. Explicit 
instructions were given to the mother as to 
how these specimens were to be collected 
After collection, the mother delivered the 
kit to a Public Health Clinic which then 
transferred it to the City Laboratory for ex- 
amination. A parasitologist at the laboratory 
used three techniques in treating the dry 
specimen: 1) the salt flotation method for 
ova (excepting Schistosoma ova), 2) the 
Ritchie Formalin-ether method? for cysts 
and ova including schistosomiasis, and 3) the 
sedimentation method to check on the ac- 


curacy of the other methods, since a large 
amount of the specimen can be used in this 
method 

Direct smear from the PVA specimen was 
discontinued in this study because results 
were uniformly poor, due to the lack of care 
and skill on the part of the adults who col 
lected the specimens, 

Discussion. A review of the data ac- 
cumulated from these 170 Puerto Rican 
preschool children, revealed several 
interesting features. The over-all inci- 
dence of parasitic infestation ( Table 
1) was greatest among children born 
in Puerto Rico and brought to the 
United States (69.6%). It was three 
times higher than the incidence in 
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those children born in the United 
States who had never been in Puerto 
Rico. Lowest over-all incidence oc- 
curred in children who were born in 
the United States and had never been 
to Puerto Rico (23%). Between these 
two extremes was the group of children 
who were born in the United States, 
had visited Puerto Rico, and then re- 
turned to the United States (57.1). 
These visits to Puerto Rico, even if the 
duration of the visit was as short as 
several weeks, markedly increased the 
incidence of infestation. The group 
born in Puerto Rico, moreover, had a 


PABLE 1. OVER-ALL INCIDENCE (¢ 


Place of Birth No. of cases 


Born in U.S.A 100 23 
Born in 
Puerto Rico 56 39 
Born in U.S.A. 
Visited Puerto 14 Ss 
Rico 
Totals 170 70 


two times greater percentage incidence 
of multiple infestation (48.7%), than 
did either the United States born group 
(267) or the group which was born 
in the United States, visited Puerto 
hiico, and then returned to the United 
States (25%). Over-all incidence of in- 
festation in all the children examined 
was 41.1%. 

Children presenting positive findings 
showed a wide variety of helminths and 
protozoans, both pathogens and ‘non- 
pathogens (Table 2). In 122 cases, two 
stool specimens were studied in each 
person, with a 2-week interval between 
the first and second specimen. In 48 
cases, one stool specimen for each 
person was studied. The two most fre- 
quent positive findings, regardless of 
number of specimens for each person, 


No. Positive 


were Trichocephalus trichiurus (22.3%) 
and Giardia lamblia (21.2%). The sec- 
ond most commonly found parasites 
were Ascaris lumbricoides (7.1%) and 
Entamoeba coli (7.1%). Third most fre- 
quent were Entamoeba _ histolytica 
(2.4%) and hookworm (2.4%). Entero- 
bius vermicularis was found in 1.8%, 
Endolimax nana and Chilomastix mes- 
nili each had an incidence of 0.6%. The 
use of a second stool specimen was 
found useful to increase the number of 
positive findings of most parasites, ex- 
cept hookworm, E. coli, and C. mesnili. 
The advantage of obtaining repeated 


JF PARASITES IN SERIES STUDIED 


Positive Having 
Multiple Infest. 


Positive 


23.06, 26.05; 
69.60, 48.7°; 
57.1% 25.00; 
41.1%, 


stool specimens instead of a_ single 
specimen became evident in the in- 
creased number of diagnoses of G. 
lamblia and T. trichiurus infestation. 

Table 3 shows the incidence of para- 
sitic infestations related to place of 
birth. Of the children born in the 
United States, 13% were positive for 
G. lamblia, 6% showed T. trichiurus, and 
4% showed E. coli. E. histolytica, A. 
lumbricoides and E. vermicularis each 
had an incidence of 2%. None of the 
children born in the United States 
with no visit to Puerto Rico were found 
to have hookworm, E. nana or C. 
mesnili. 

Among the children born in Puerto 
Rico, T. trichiurus showed the greatest 
incidence (53.6%), with G. lamblia 
second greatest incidence (35.7%). A. 
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rABLE 2 


~ 


‘OMPARISON OF DIAGNOSES MADE WITH SINGLE 
AND MULTIPLE SPECIMENS 


No S pee Positive %, of Total ©; 

Parasite Studied* Cases Cases of Cases 
l l 2.1 

E.. histolytica 2.4 
2 3 2.5 
1 2 1.2 

Hookworm 2.4 
2 2 1.6 
l 3 6.38 

1. lumbricoides 7.1 
2 9 7.4 
l ) 10.4 

E coli 7 
7 9.7 
| 9 18.7 

hiuru 22.5 
2 23.8 
] 8 16.7 

umblia 271.2 
28 23.0 
0 0.1 

ermicularis 
2 8 2-5 
0 

E. nana 0.6 
2 l OS 
2.1 

C. mesnili 0.6 
2 


48 cases with one specimen and 122 cases with 2 specimens 


TABLE 3.—INCIDENCE BASED ON CHILDREN’S PLACE OF BIRTH 
Incidence Incidence 

Over-all Incidence in Puerto in U.S. born 
Parasite Incidence in U.S. born Rico born visited P.R 
E. histolytica 2.407 2.06, 3.60 0.60 | 
Hookworm 2.4 0.0 7.1 0.0 | 
A. lumbricoides 20 14.8 14.3 
E. coli 7.1 10.7 14.3 
T. trichiurus 22.3 6.0 53.6 14.3 
G. lamblia 21.2 13.0 $5.7 21.4 
E. vermicularis 1.8 2.0 0.0 7.) | 
E. nana 0.6 0.0 1.8 0.0 


mest ili 


| 
( 
C. === 0.6 0.0 1.8 0.0 
a 


Myers et al.: 


lumbricoides showed an incidence of 
14.3%; E. coli, 10.7%; hookworm, 7.1%; 
and E. histolytica, 3.6%. E. nana and 
C. mesnili showed an incidence of 1.8%. 
There were no cases of E. vermicularis 
in this group. 

The third group, in which children 
born in the United States, taken 
to Puerto Rico for varying periods of 
time then brought back to the 


were 


and 


United States, had G. lamblia as the 
parasite most frequently diagnosed 
(21.4%). A. lumbricoides, E. coli, and 


l’. trichiurus each showed an incidence 
of 14.3%. while vermicularis showed 
an incidence of 7.1%. There were no 
histolytica, hookworm, E. 
'. mesnili in this group. 

Of the 3 groups, the one of children 
born in Puerto Rico showed the highest 
of infestation for each para- 
site, with the exception of E. vermicu- 
laris. This parasite showed the greatest 
incidence in the group which was born 
in the United States, visited Puerto 
Rico, and returned to the United 
States (7.1%). There also a 2% 
incidence in the group native to the 
United States. E. vermicularis, though 
world-wide in distribution, is more 
common in temperate than in tropical 
fact, it is the most common 
of man in the United States 
(Sawitz'). Perhaps this explains 
the difference in incidence of E. ver- 
micularis among the three groups. G. 
lamblia was the most prevalent para- 
site in all but the group of ae 
born in Puerto Rico; in this group, 7 
tric Potts was the most frequently 
found parasite. 

histolytica was not found in the 
group born in the United States who 
returned to Puerto Rico for a_ visit. 
Hookworm found only in the 
Puerto Rican-born group. A. lumbri- 
coides was diagnosed only one-seventh 
as often in the group born in the 
United States as in the other two 
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groups. E. coli was more than twice 
as common in the Puerto Rican-born 
group and more than 3 times as fre- 
quent in the United States born group 
who had visited Puerto Rico, than it 
was in the group born in the United 
States with no visits to Puerto Rico. 
T. trichiurus was 9 times more frequent 
in the Puerto Rican-born group, and 
more than twice as frequent in the 
group which had visited Puerto Rico 
than in the group born in the United 
States. G lamblia had a significantly 
high percentage in all 3 groups. E. 
vermicularis not found in the 
Puerto Rican-born group. 

No ova of Schistosoma mansoni were 
found in any of these children. This 
is not remarkable in the United States- 
born children, but it is in the case of 
the Puerto Rican-born children since 
S. mansoni is known to be endemic in 

Rico. White, Pimental and 
’ working in Puerto Rico, found 
that children in the younger age groups 
usually have not exposed themselves 
to this parasite by swimming or wading 
in cercariae-infested water. 

No cases of strongyloidiasis were di- 


Was 


Puerto 
Garcia' 


agnosed among these children. We did 
not feel, that there 
no cases present. It is well known that 
in unstained fecal films the eggs of 
Strongyloides stercoralis are indistin- 
guishable from hookworm eggs. It is, 
therefore, possible that some cases di- 
agnosed as hookworm disease are, in 
reality, infestations with S. stercoralis. 
Table 4 shows the relation between 
overcrowded living quarters and para- 
sitic infestation. Protozoan infestation 
showed a 77.6% incidence in homes 
evaluated as overcrowded, and a 22.4% 
incidence in nonovercrowded homes. 
Helminthic infestations showed a 90% 
incidence in overcrowded quarters, 
compared with the 10% incidence in 
homes considered not overcrowded. 


however, were 
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Percentages in Table 5 indicate that 
there is a rising incidence of parasitic 
infestations as children grow older. This 
is a reasonable development in view of 
greater exposure as the child grows 
older. The correlation of increased inci- 
dence with age, however, is not ex- 


actly linear since the 2- to 3-vear-old 


TABLE 4 


Laboratory Diagnosis 
Protozoans 
Helminths 


Negative 


TABLE 5 


Parasite O-1 yr 1 yr 
histolytica 0.05; 0.05, 
Hookworm 0.0 0.0 
1. lumbricoides 0.0 9.1 
E. coli 3.7 $.5 
T. trichiurus 0.0 13.6 
G. lamblia 7.4 13.6 
E.. vermicularis 0.0 0.0 
E. nana 0.0 0.0 
(’, mesnili 0.0 0.0 
Totals 11.1 27.3 


TABLE 6 


( 


Signs and sym ptoms 


Anorexia 

Nausea 

Vomiting 

Diarrhea 

Pallor 

Weight Loss 

Easily Fatigued 
Abdominal Pain 
Constipation 
Intestinal Bleeding 
Pruritus or Skin Rash, or both 
Fever 
Hepatomegals 


Hemoglobin < 10 gm. 


of 70 Positive 


January, 1959 


51.5%) than the to 4-year group 
(35.3%). 
Of the total 170 children studied, 70 


were found to be infested with at least 
one parasite, whereas 100 were found 
to be negative for parasites on_ stool 
examination. Table 6 lists signs and 


OVERCROWDED DWELLINGS, AS A FACTOR IN| PARASITOSES 


Nonovercrowded 
Overcrowded Dwellings Dwellings 
717.69, 4! 
90.0 10.0 
75.5 24.5 


AGE DISTRIBUTION OF POSITIVE DIAGNOSES 


3.05, 0.05, 7.7 
0.0 6 
12.1 11.7 
5.0 5.8 11.5 14.5 
10.8 11.7 8.4 
21.2 23.5 4.6 25.0 
0.0 2.9 0.0 132 
0.0 2g 0.0 0.0 
0.0 0.0 0.0 
51.5 $5.3 53.9 64.8 


SIGNS AND SYMPTOMS IN CASES STUDIED 


of 100 Negative 


Cases (‘asses 
$4.4°, 23.00; 
0.0 
3.0 
25.7 13.0 
28.6 23.0 
15.7 10.0 
11.4 8.0 
21.4 14.0 
1.4 9.0 
1.4 3.0 
11.4 9.0 
20.0 6.0 
50 
8.6 50 


group had a higher over-all incidence 
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symptoms in relation to positive and 
negative stool findings. Signs and symp- 
toms were much more frequent in the 
group parasitic infestations 
than in the group with no parasites. 


showing 
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dren. In the homes rated inadequate, 
the incidence of children with proto- 
zoan infestation was 36.4%, helminths 
40%, and the incidence of children neg- 
ative for parasites fell to only 14.6%. 
This finding bears out the assumption 


TABLE 7.—SANITATIO N CASES . 
PABLI po lee IN CASI that there is correlation between poor 
sanitary conditions and presence of in- 
Diagnosis Good Fair Inadequate testinal parasites. It is also possible that 
Protozoans 38.6! 35.0! 36.4 these poor sanitary conditions may al- 
om 3 low the children to become infested 
Helminths 27.0 $2.5 10.0 
through their Puerto Rican-born par- 
Negative 17.9 37.5 6 Os 
si ents and siblings. 
7 
| 
4 
/ 
/ | | | 
\ 
+ 
@ 


GRAMS 


Fig. 


Table 7 shows the presence or ab- 
sence of positive findings in the homes 
of these children after the homes had 
been rated as good, fair or inadequate 
In the good 
38.6% incidence of 
infestation and a 27.5% 
helminth incidence. In 47.9% of these 
homes, the children were found to be 
tree of parasitic infestation. In homes 
rated as fair, there was an incidence of 
35’ protozoan infection. Here, 32.5% 
were infected with helminths and 37.5% 
of the had parasite-free chil- 


with regard to sanitation. 
homes there was a 
protozoan 


homes 


itt 


OF HEMOGLOBIN /100 ml. OF BLOOD 


Hemoglobin detertaination in 153 Puerto Rican children. 


Of 170 children studied, 153 had 
samples of blood taken for hemoglobin 
determination. These values were in 
accord with the normal distribution 
curve for hemoglobin content (Fig. 1). 
It was noted that 8.6% of the children 
with a positive diagnosis of intestinal 
parasites had a hemoglobin of less 
than 10 gm. per 100 ml., whereas only 
5% of the children who were negative 
for parasites had a hemoglobin of less 
than 10 gm. 

Summary. One hundred and seventy 
Puerto Rican children under 6 vears 
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of age, living in Public Health District in the United States who had gone to 
No. 6 of Philadelphia, were examined Puerto Rico for a_ visit and then re- 
for parasitic infestation. An over-all turned here. T. trichiurus was the most 
incidence of 41.1% infestation was common parasite among children born 
found; this was demonstrated by re- in Puerto Rico. 
peated stool specimens. Some correlation was found between 
The most common parasites found overcrowded living quarters, poor home 
in these children were T. trichiurus and — sanitation, and high incidence of para 
G. lamblia. G. lamblia was the most _ sitic infestation. It was also shown that 
common parasite in children born in the incidence of parasitic infestations 
the United States and in children born — increased as the children became oldet 
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SUMMARIO IN INTERLINGUA 


Parasitosis Intestinal In Portoricanos Prescholari A Philadelphia, Pennsylvania, 
in Le Anno 1958 


Un serie de 170 juveniles portorican de etates de minus que 6 annos, habitante 
Districto 6 de Hygiene Public in Philadelphia, esseva examinate pro infestation 
parasitic. Un incidentia general de 41,1% esseva trovate. Isto esseva demon- 
strate per repetite specimens de fece. Le parasitos trovate le plus frequente 
mente in le subjectos esseva Trichocephalus trichiurus e Giardia lamblia. Le 
secunde de istos esseya le plus frequente parasito in subjectos nascite in le 
Statos Unite qui habeva visitate Porto Rico pro un sojorno temporari. Le prim< 
esseva le plus frequente parasito in subjectos nascite in Porto Rico. 

Un certe grado de correlation positive esseva constatate inter le incidentia c« 
infestation parasitic e congestion e dyshygiene domiciliari. Esseva etiam 
monstrate que le incidentia de infestation parasitic cresceva con le etate d | 
subjectos. 
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THE EFFECTS OF PHENYLBUTAZONE AND ACTH ON 


GASTROINTESTINAL MUCOSA® 
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fue identification of untoward effects 
of a therapeutic agent is necessary to 
void unwanted results and preserve 
essential values. Special synergistic et- 
fects of combined drug use must be 
recognized not only to increase values, 
but also to safeguard against unex- 
pected hazard. Pairing drugs generally 
is based on the possibility of obtaining 
effects that might exceed those of indi- 
When each compo- 
nent of a therapeutic combination such 
is phenylbutazone, ACTH and adrenal 
cortical steroids has known toxic ef- 


vidual measures. 


fects, it becomes even more essential 
whether 
creased or decreased by coupling, or 


to determine these are in- 
whether such association gives rise to 
common to each 

tly. The toxic effects of phenylbuta- 
zone and ACTH are generally well 
known, but 


new dangers not 


there seems to be a ten- 
deney to disregard them. The issue 
then is whether combinations will in- 
without accentu- 


atng known side effects or introduc- 


eltectiveness 


( 
in new ones. There are instances in 
wich there might be clinical advan- 
ta cs in combining drugs. 


Unusual effects have been observed 
in two clinical experiences. Undoubt- 
edly there have been similar occur- 
rences which either were not identified, 
in which drastic effects were averted, 
or in which morbidity or mortality were 
not reported. 


Case Reports. case 1.—This patient was a 
54-year-old white man with a history of gout 
of 18 years’ duration. He had been able to 
contro! attacks as a rule with colchicine, and 
in the interim used salicylates in various forms 
as a uricosuric agent. A trial on phenylbuta- 
zone resulted in gastric irritation which dic- 
tated prompt cessation of the drug and re- 
sumption of his previous schedule. He moved 
to another city where he was admitted to a 
hospital for the treatment of an unusually 
severe polyarthritic episode of gout. After 
a 3-day period of observation he was given 
a daily intravenous infusion of ACTH, 25 mg. 
in 500 ml. of normal saline solution. By the 
fifth day there was sufficient improvement to 
warrant an attempt at withdrawing the treat- 
ment. This was associated with immediate 
recurrence of joint discomfort. He was given 
200 mg. of phenylbutazone orally three times 
daily for 3 days, and then the dose was re- 
duced to two doses daily for an additional 
6 days. Because of the continuation of joint 
distress he was given ACTH gel at first 30 
then 60 units, which was reduced 
gradually to 20 units intramuscularly daily. 


units, 


\ided by a donation from Mr. Alexander Rosenman. 
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At this point, in recapitulation, the patient 


had 4 days of ACTH intravenously, 9 days of 
phenylbutazone alone, and then 5 days of 
intramuscular ACTH gel together with the 
oral dn it a lesser dose for 4 days. On 
the morning of the fifth day of the com 
bined drugs he suffered a shocking anginal 
episode due to acute anemia from a massive 
gastrointestinal hemorrhage. Within a week 
the patient's blood count was restored to 
ncrmal by transfusions. “An x-ray of the gas 
trointestinal tract revealed old scarring } the 
duodenal ulb and an associated gastroduo 


denitis and two small ulcers on the iesser 


curvature of the stomach.” Ten davs_ later 
the patient was discharged on a_ program 
of colchicine during acute attacks, and daily 
probenecid There has been no recurrence I 


digestive complaints in the 7 years since th 


istroduodenal episode which might be inter 


preted is an unusual result of a seemingly 


ick il co 


resistant pe riod of gout 


nbination of agents used in a 


CASI This patient, a 38-year-old whit 
man, was seen at the request of his local 
physician. The patient with a strong family 
history of gout had never received proper 
treatment, had never been instructed in the 
vagaries of the diseas« and had undergom 


a he morrhage from a duodenal ulcer of acut 


origin Althon ch he could not supply precise 


details of dosage he recalled vividly that he 


had been given phenylbutazone for an acute 
attack of gout, which failed to give ad juate 
relief. He was then given ACTH gel intra 
muscularly while the oral drug was contin 
ued. Several days later gastrointestinal hemor 


ulcer of 
vhich there had been no suggestion prior to 
the rout attack. The 


without recurrence just as in the first 


urred from a duodenal 


rhage o 


ulcer healed promptly 


p itient 


rec urred 

The gastrointestinal mucosa is sus- 
ceptible to damage by drugs either by 
direct application or by indirect mech 
anisms. Salicylate irritation to the gas- 
tric mucosa is well known. 

An indirect mechanism is mediated 
by the vagus nerve over an anterior 
hypothalamic-vagus path with a quick 
rise in volume and concentration of hy- 
drochloric acid. This can be interrupted 
by vagotomy. In a second, the steps are 
the posterior hypothalamus, anterior 
pituitary, 


adrenal cortex. 


mucosa. This can be 


interrupted 


American Journal of the Medical Sciences * 


gastric 


January, 1959 


Movius 


by adrenalectomy ( Poster. 


and French” Phenvlbutazone can 
damage the digestive lining directly, 
system 


and with an intact adrenal 


ACTH can the 
Whether simultaneous administration 


or sequential 


same indirectly 


use of these agents 


for variable times and in variable 
amounts is more toxic than each alone 
must be determined. Where a clinical 
condition seems to justify such therapy 
special precautions are needed. Thess 
are applicable particularly in at least 
three 


those with a history of active peptic 


classes of individuals: namely, 
ulcer disease. those with such a history 
but currently quiescent or even healed 
finally those 
dency. There are also those with symp 


and with a family ten 


tormnless or unidentified lesions, of whom 
there 
population in which possibly 10% had 


must be quite a number, in a 


have, or are likely to develop peptic 
ulcers. 
PHENYLBUTAZONE. A relationship be 
tween toxic effects of phenylbutazone 
and blood levels has been noted. The 
drug is absorbed rapidly and com 
pletely from the gut, and is metabo 
lized almost completely at a rate ol 
about 20 


macy and Chemistry! 


per day (Council on Phar 
' . The question is 
whether the incidence of undesirabl 
effects is related to dose and length of 
There 


patients 


administration. are individual 


differences in regardless of 
these qualifications, so that results can 
not always be anticipated. It is reason 
able to that pr 


longed without 


assume, however, 


use in higher doses 
safeguards will cause a greater number 
of undesirable effects. 

Although reactions occur in over A( 
the more serious 
less than 
15% (Council on Pharmacy and Chem 
v'). Small doses can be effective 
and have a much lower incidence of 


The 


of treated individuals 


ones are seen in somewhat 
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Freeman et al.: | PHENYLBUTAZONE AND 
phenylbutazone is not the same as that 
of the adrenal hormones (Kuzell et 
al.5). In almost 1600 patients there were 
toxic reactions in about one-third and 
in 12% the drug with “high toxic 


potential” had to be discontinued 


its 


‘Toone 
The mechanism by which phenyl- 
butazone re-activates a 
“That there 
irritant effect on the 
stomach and duodenum 


initiates or 
peptic ulcer is not known. 
may be al local 


mucosa of the 


would appear to be suggested by the 
frequency with which nausea and 
vomiting occur with ingestion; how- 


has been 
observed with the intramuscular admin- 


ever, activation of an ulcer 


istration” ( Krainin’). In 2 instances of 
known duodenal ulcer, bleeding oc- 
curred and in an additional 7, ulcer 


symptoms developed in 3 of whom the 
ulcer could be demonstrated roentgeno- 
logically. Apparently about 12% of pa- 
tients deve lop digestive disturbances 
about 4% of individuals treated 
with this drug may —_ an ulcer 
pattern (Stephens et al.) 

Bonfils 


ind 


and his emphasize 
that “it is a strange coincidence that 
the effective anti-inflammatory 


agents of recent discovery are equally 


most 


alike in inciting gastrointestinal lesions 
in man.” The drug does not alter gas- 
tric secretions, is not secreted or ex- 
creted in gastric juice, and does not 
accumulate in any local site. When 
given to adult white Wistar rats, 
unique glandular gastric lesions are 
seen as early as the second or third 
day, and much more definitely by the 

th day. The earlier lesion was a gas- 
tritis which evolved into a condition 


resembling human peptic ulcer. Bocca, 
Dclore and Pupinet had a patient de- 
velop a ruptured gastric ulcer after two 
inj ctions of phenylbutazone and con- 
chided that “just as in the use of corti- 
soe, it is necessary to be circumspect 
in the use of phe ‘nylbutazone in those 


ACTH ON GASTROINTESTINAL 


MUCOSA 
with ulcers and in those suspected of 
ulcers”. Kirsner used the term “phenyl- 
butazone ulcer” and showed that even 
in vagotomized or adrenalectomized 
persons, oral and intramuscular phenyl- 
butazone increased the basal gastric se- 
cretion. In 7 of 8 dogs given phenylbu- 
tazone intramuscularly gastroduode nal 
erosions and ulcerations occurred. Of 
3 adrenalectomized one devel- 
oped nothing on treatment with simul- 
taneous and intramuscular 
phenylbutazone, the second developed 
three gastric and the third 
developed ulcer (Kirsner 
and. Ford® ). 

acTH. Gastric and duodenal ulcers in 
simple and complicated form have been 
seen during the ACTH in the 
presence of a normal adrenal cortex. 
There increase in the 
production of hydrochloric acid in gas- 
tric pouches of dogs given ACTH, in 
which the increase was due apparently 
Gastric pepsin and the 
excretion of uropepsin were increased. 
Acid increase in dog pouches, due to 
parenteral cortisone, was noted in the 
presence or absence of vagal innerva- 
It was concluded that “cortisone 
acts directly on the gastric glands or 
the peripheral neuroglandular 
mechanism and not on the vagus 
nerves or through the release of gastrin 
from the antrum mucosa” (Zubiran 
et al.*) 

Lesions induced by adrenal steroid 
therapy differ in time of onset and 
location from those caused by phenyl- 
butazone. Incidence of gastrointestinal 
lesions after adrenal steroid therapy 
has a range of 0 to 4%. The site of the 
lesion was less likely to be diffuse and 
gastric and more likely to be discrete 
and duodenal. On the basis of some 
observations in guinea pigs, cortisone 
and corticotropin were concluded to 
be nonulcerogenic by Tinozzi and 
Dozio!. 


dogs, 
cortisone 


erosions, 
duodenal 


use of 


was sustained 


to cortisone. 
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\ major review of the drugs which 
can induce peptic ulceration was re 
ported by Kirsner®. He noted that in 
rats and dogs salicylates could induce 
gastric erosions. After ACTH, and the 
various forms of the adrenal steroids, 
there was a peptic ulcer incidence as 
Phenylbutazone had _ the 


high as 5 
same effect. In the consideration of 
such potentials of certain drugs, special 
consideration must be given to “the 
other 
Not only are 
the drugs suspect, but there are de 


concurrent administration of 


ulcerogenic drugs. 


grees of individual susceptibility. He 
that: “the 
thus demonstrates the potential ulcero 


concludes present survey 


genic properties of numerous drugs. 
The hazard seems greatest with com- 
pounds prescribed in the management 
of rheumatoid arthritis and musculo 
skeletal disorders. In addition to 
such factors as the nature of the com- 
pound, the dosage and the duration 
of treatment, individual susceptibility 
peptic 
tributes a decisive but unpredictable 


to drug-induced ulcer con 
influence.” This report with 243 biblio- 


Oo 
~ 


raphic references is a good summary 
of generally accepted attitudes. 


Method. Clinical experiences thus suggest 
that there may be a _ heightened possibility 
ot complications in the gastrointestinal sys 
ACTH-cortisone and 


phenylbutazone together or in series. Thes« 


tem from the use of 


drugs singly, in combination, and in  s« 
quence were used experimentally in 80 adult 
guinea pigs, of which 18 served as controls 
Che initial weight was 150 to 250 gm. They 


were ke pt in cages, 3 or 4 to a cage, accord 
ing to sex and type of medication. The ani 
mals were fed a standard diet of rabbit 
pellets and lettuce, and water was available 
freely. Weight was recorded daily, and phys 
ical condition noted twice daily. The phenyl- 
butazone was given orally in a daily dose 
of 50 mg. in a capsule. This large dose was 
deemed essential because of the short cours« 
of the experiment. (A dose of 100 mg. pet 
kg. was used in one experiment on Wistar 
rats, and in another experiment in dogs an 


average of 13 gm. was given in less than 


American Journal of the Medical Sciences ° 


January, 1959 


6 weeks [Bonfils et al.°, Kirsner and Ford®] 
The capsule was pl weed in the animal’s mouth 


and washed down with several milliliters 


or water Phe idrenocorticotropir hormone 


Was Uiven by daily mitral muscular Injechion 


gel form, 0.25 ml. per dose 


The experiment was performed in 
three series, results of which have been 
combined (Table 1] 

Results. None of the controls de 
veloped a gastrointestinal lesion. 

Ot 6 animals treated with phenylbu 
tazone for 10 days mucosal lesions 
occurred in 4, and when the same medi 
cation was continued for 20 days, all 
of 5 test animals ce veloped characte) 
istic lesions. 

In 4 animals given ACTH intramus 
cularly, one developed a lesion during 
the test period of 10 davs. When the 
test period was doubled, none of 
group of 4 animals showed this typ¢ 
of lesion. 


When the two 


given concurrently for 10 days, 7 out 


medications were 


of the group of 9 ce veloped a lesion 
This did not seem to be altered by pro 
longing the experiment to 20 days when 
6 out of a group of 9 developed lesions 
These may have occurred early in the 
time cycle. When 7 animals wer 
treated first with ACTH and followed 
by phenylbutazone for 10 days, 5 de 
veloped lesions. Strangely enough 
when another group of 6 was treated 
first with ACTH and followed for 2 


davs with phenylbutazone, none ce 


veloped lesions, which is contrary to 
that group in which all developed 
ulcers when the latter drug was used 
alone for 20 days. It is possible that 
the ACTH was protective. This point 
has been made by others using corti 
Kersten 
and Staudinger “proved the inhibition 


sone (Barcel6 and Peralba'). 


of the ulcerogenic action which tli 
phenylbutazone experimentally pro- 
duces in an animal when prednisone is 


joined” (From Barcelé and Peralba 
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Freeman et al.: PHENYLBUTAZONE AND 
When the phenylbutazone was ad- 
ministered for 10 days and followed 
by ACTH, the test animals 
developed lesions and even when it was 
seemingly lethal 
phenylbutazone period of 20 days and 
followed by ACTH, only 2 deve ‘loped 

ulce 


In summary, SO test 


none of 


administered for a 


animals were 


used, of whom IS were controls. Le- 


sions developed in 30 or 48.4% of the 


62 guinea pigs 
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phenylbutazone alone); with a dou- 
bling of the period of treatment there 
was practically no change since 6 out 
of 9 were positive. 

When the drugs were used tan- 
dem, starting with 7 days of ACTH and 
followed by 10 days of phe nvlbutazone, 
5 out of 7 deve lope .d lesions. A bizarre 
occurrence was the fact that if the treat- 
ment with phenylbutazone was contin- 
ued for 20 days after the week of 
ACTH, one of the group of 6 became 


rABLE 1 
aninials | 80 Total number with lesions 30 
lotal tested animals 62 Total number with lesions 30 
Controls 1S Lesions 0 
Phenylbutazone for 10 days 6 Animals Ulcers 4 
Phenylbutazone for 20 days 5 Animals Ulcers 5 
ACTH for 10 days i Animals Ulcers ] 
ACTH for 20 day 1 Animals Ulcers 0 
Combined ACTH and Phenylbutazone 
10 days 9 Animals Ulcers 7 
Combined ACTH and Phenylbutazone, 
or 20 days 9 Animals Ulcers 6 
ACTH for days followed by Phenyl- 
butazone for 10 days a Animals Ulcers 5 
ACTH for 7 days followed by Phenylbu- 
tazone for 20 days 6 Animals Ulcers 0 
Phenylbutazone for 10 days followed by 
CTH 3 Animals Ulcers 0 
Phenylbutazone for 20 days followed by 
CTH Animals Ulcers 2 


It is obvious that phenylbuti 
used in adult 
guinea pigs is more hazardous to the 
gastrointestinal mucosa than ACTH. In 
former drug in 
10 to 20 days, 9 
10 days and 
ated group in the 


alone in the dosage 


1] animals given the 
the dosage used for 
cde eloped lesions, 4 in 
all of 5 of the tre 
longer period. 

n S animals treated with ACTH gel 
alone, only one developed a_ gastro- 
intestinal lesion in up to 20 days. 

Vhen the 


simultaneously, 


two agents were given 
7 out of a group of 9 
ha! lesions appear in 10 days (com- 


pared with 4 out of 6 in 10 days on 


ill, and it is possible that if an ulcer 
occurred it had healed. When the com- 
mon lethal period of 10 days of phenyl- 
butazone was followed by a week of 
ACTH, none of 3 animals developed 
ulceration, and even after the very 
lethal period of 20 days of the former 
followed by a week of ACTH, only 2 
of nine got into difficulty. 

Discussion. It is apparent that 
phenylbutazone alone may induce ul- 
cerations in test animals such as guinea 
pigs in the dosage used, and almost 


every animal tested will break down 
if the drug is used long enough. The 
incidence of damage from ACTH 
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alone is very slight. When the two are 
combined, the great majority of ani 
mals developed a lesion w ithin 10 days, 
an incidence that was not increased by 
doubling the 
Where 
used, only 2 of 18 animals developed 


treatment. 
combinations 


period of 
tandem were 
lethal situation in 
the guinea pigs seemed to be pheny]- 
with ACTH. The 
clinical ¢ xp rience has been duplicated 
in the experiment. Although the direct 
effects of adrenal steroids in various 


lesions. The most 


butazone alone or 


combinations might be more pointed, 
these would not have been equivalent 
to the set of circumstances seen and 
which initiated the experiment. A 
special group of 23 patients was treated 
for 3 months with phenylbutazone and 
prednisone. The object was to obtain 


maximum results 


n rheumatoid dis 


orders with smaller doses of each 


Although the results were gen 
favorable. 


agent 
erally “one patient had a 


gastric hemorrhage. Another pa 
tient complained of gastric distress, and 
the diagnosis revealed a gastric ulcer. 
In another 5 patients gastric symp- 
toms of minor importance were recog 
nized ” (Barcelé and Peralba' 
Conclusions. There is a tendency to 
combine the use of many drugs, anti- 
biotics, steroids, and others, in an effort 
to alter or to terminate an unusual dis- 
turbance Potentially effective as such 
uses may seem, and in fact probably 


are, there mav be increased hazard in 


l. Barcelo, P., 
Staudinger ). 

2. Bocea, A., Delore, J., and Pupinet: 

3. Bonfils, S., Hardouin, J. P., Delbarré, F.. 
Hop. d. Paris, 71, 114, 1955 
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G. Kirsner, J. B., and Ford, H.: 
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certain instances, particularly when 
safeguards are not observed. 

In a group of guinea pigs none of 
the controls developed spontaneous 
gastrointestinal mucosal disturbances. 
Of the group tested with ACTH and 
phenylbutazone singly or in various 
combinations, about one-half developed 
lesions. Phenylbutazone alone seemed 
to be the most lethal agent. This was 
followed closely by its combined uss 
with ACTH. 

It is felt that reactions to phenylbuta 
zone might be avoided by certain pre 
cautions. The same probably tru 
of its combined use with ACTH. Gen 
erally it would seem better, the 
basis of clinical and laboratory experi 
ence, to avoid this combination unless 
it is not possible to produce results in 
some other wav, or to reduce the dos« 
of each agent to the level least likely 
to be toxic. To be justified in use the 
combined lesser dosage would have to 
do two things: namely, be a better form 
of treatment, and, result in a lower 
incidence of reaction than equivalent 
therapeutic levels of the individual 
drugs. If combined use seems to bi 
essential, every precaution to protect 
the digestive mucosa must be observed 
Regardless of whether the deleterious 
effects of drugs are mediated by direct 
contact with the mucosa or by mecha- 
nisms initiated by nerve and endocrin 
routes, methods for mucosal protection 
must be utilized. 
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SUMMARLO IN INTERLINGUA 
Le Effectos De Phenylbutazona E ACTH Super Le Mucosa Gastrointestinal 


Es a notar in nostre dies le tendentia de combinar le uso de multe drogas— 
antibioticos, steroides, e alteres—in le effortio de alterar o de terminar un 
disturbation inusual. Sin dubita, le methodo es potentialmente e—in multe casos— 
practicamente efficace, sed illo etiam porta con se un augmentate risco, special- 
mente quando le requirite precautiones es negligite. 

In un gruppo de porcos de India, nulle del animales de controlo disveloppava 
spontanee disturbationes del mucosa gastrointestinal, durante que le animales 
recipiente ACTH o phenylbutazona o le duo in varie combinationes monstrava 
un incidentia de tal lesiones amontante a circa 50 pro cento. Phenylbutazona 
sol pareva esser le agente le plus letal. Le secunde rango, a pauc distantia, 
esseva occupate per phenylbutazona in combination con ACTH. 

Es opinate que reactiones a phenylbutazona poterea esser evitate per le 
observation de certe precautiones. Le mesmo es probabilemente ver con 
respecto al uso de ill agente in combination con ACTH. A generalmente 
parlar, il pare preferibile—super le base del experientias clinic e laboratorial— 
evitar le mentionate combination, excepte quando il existe nulle altere maniera 
de effectuar le desirate resultato. Al minus, on deberea reducer le dose del un e del 
altere del duo agentes a nivellos de toxicitate multo improbabile. Pro justificar 
su uso, le combinate (e reducite ) medication debe promitter duo cosas, i.e. (1) 
que illo es un melior forma de tractamento e (2) que illo produce un plus basse 
incidentia de reactiones que le therapeuticamente equivalente dosage del drogas 
individual. Quando le uso combinate pare esser essential, omne_ possibile pre- 
caution debe esser prendite pro proteger le mucosa digestive. Il non importa 
si le effectos adverse del drogas resulta de un contacto directe con le mucosa 
0 si illos es mediate per mechanismos initiate per vias nervos o endocrin, 
methodos pro le protection del mucosa debe esser utilisate. 
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PRELIMINARY 
EVALUATING 


REPORT ON A NEW METHOD FOR 
HYPNOTIC 


DRUGS 


By M. D. M.S 


FINDLAY E. M.D 
AND 
J. A. Emery, M.A 
From the Laboratory of Neurological Research, College of Medical Evangelists 


Los Angeles County Hospital, 


\ NUMBER of techniques have been 
suggested for testing the sedative and 
hypnotic activity of drugs. A common 
technical problem in using these meth- 
ods has been the development of end 
point criteria adaptable to the study 
of different classes of hypnotics. End 
points mav be established on the basis 
of certain responses to mechanical and 
stimuli (Chen, Fitch and 
Tatum*, Lim ef al.®°, Margolin et al.’. 
Nielsen, Higgins and Spruth*, Sher 

interpretation of 
hypnotic end points for various induced 
often difhi- 
cult and quite likely to vary from one 


postural 


man However. 


sensori-motor responses is 
investigator to another. End points de- 
veloped from records of changes in 
the spontaneous electrical activity of 
the brain and spinal cord ( Arduini and 


Arduini!, Forbes et French. 
Verzeano and Magoun®*, Petersen’, 
Swank and Brendler'!, Swank and 


Watson!-) while satisfying the criter 
ion of accuracy, can be obtained only 
atter extensive preparation of the test 
animal. The present report deals with 
a relatively simple, inexpensive method 
for determining hypnotic or anesthetic 
end points in mice. The fall in body 
temperature and relaxation of the skel- 
etal musculature associated with bar- 
biturate 
end point measurements. A second pur- 


anesthesia were 


Aided by 
74 


Abbott 


a grant from 


selected for 


Laboratories 


Los Angeles Califor 


pose of the study was to determin 


the 


rates intrahepatically for surgical an 


efficacy of administering barbitu 


esthesia. During the past 6 years on 


of us (FER) has emploved the intra 


he patic route for barbiturate anesthesia 


in monkeys, dogs, cats and mice. 


Methods. Th ipparatus is illustrate 
diagrammatically i Fig. 1. The 
placed in a supine position with each « 
tended limb bein: ttached to a small sprit 
by means of a cuff made of a pipe cleaner 
The cuff is fitted securely over the anima 
paw The amount of tension on each extre 
itv can be varied by Ving the springs to 
from. the unimal’s body This enables t 
operator to idjust the tension on each mor 
regardless of its size \ braided silk thre 
is tied into the cuff joined with a writi 
lever through a series of pulleys. Fine ne« 
electrodes — are pla 1 under the skin, 
either side of the animal’s back. The el 
trodes are connected to a_ stimulator \ 
which emits a 10 volt shock every 5 secon 


The rectal temperature is recorded by me 


I 
of a rectal electrode connected to a thert 


couple (B in series with a 3-stage D.( 
amplifier (C The amplifier output dri 
a galvanometer (D) which writes directly 
the moving kvmogr iph. A voltage stabilize 
used to reduce fluctuations in the in 
current. 

One hundred and sixty-four mice of tl 


Swiss Webster strain were used in the preli 
nary study to determine the end points wl 
ind to work out tech1 

with the 
the study reported herein, 31 mice were uset 
thes from the ex 


gave re liable data 


problems associated apparatus 


Four of were eliminated 


cl 
| 
| 
1 
pe ( 
tc 
in ] 
betw 
5( 
a 


9 


periment because of pregnancy, 2 died and 


) 


were eliminated because of excessive weight 
hanges during the trial period. All animals 
cighed between 35 and 40 gm. and were 

same age. Eight of the mice were females 
nd 12 were males. None of the animals had 
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received a barbiturate prior to the study. All 
experiments were performed in a noise-free, 
temperature-stable environment. Because of 
its prolonged action and low toxicity, sodium 
pentobarbital (Nembutal) was used. The 
schedule was arranged so that half the mice 


=A A STIMULATOR 
B THERMOCOUPLE 
C AMPLIFIER 
GALVANOMETER 
Fig. 1.—Apparatus. 
A 
t 
oF 
C 
x r+ 
oF 
4 


Activity and temperature curve for one 


mouse receiving sodium pentobarbital intra- 


oneally and intrahx patically. Injection (1), start of excitatory period (S). end of excita- 
period (E), last voluntary movement (L), first post-hypnotic voluntary movement (F), 
peritoneal route (A & B), intrahepatic route (C & D). Time in minutes. The time 
een the last voluntary movement and the first post-hypnotic movement was approximately 
unutes. ‘Temperature curve (T), intraperitoneal route (IP), intrahepatic route (IH) 


Approximate temperature drop, 
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Phe 


received the 


intraperitoneal dose of sodium 
pentobarbital first, while the other half. re 


1 the intrahepatic dose first Iwo weeks 


were illowed between the Injections, Each 
nimal received 2 doses of the anesthetic by 
both routes. Weight fluctuations were regu 
lated so that each animal ipproached within 
several rams of its starting weight on the 

vy ot in tion. The anesthetic was adminis 
tered at the relatively high dose of 70 mg 
pel kg. of body weight 

The activity records of each animal wer 
analyzed for the: 1) beginning of the excita 


tory period duration of the excitatory 
peri last voluntary movement, 4) point 
f maximum extension of the limbs. 5) first 
post hypnotic voluntary movement, 6 point 
it which muscular tone was regained, and 7 
rABLE 1 MEAN VALUES 
209 MICE FOLLOWING HYPNOTKI 
iphepa 
Start excitatory period 15 
Duration excitatory period 13 
Last vi ntarv movement Hi) 
First intarvy movement 
n temperature 12 
lime start temperature 5S 17 
lot perature 6.52> 
movement The last reaction was 
| ed bv the point it which the first 
| \ escape trial was made by the 
te nperature records ot ich animal 
wel inalyzed for: 1 point of maximum 
temperature fall, duration of minimum 


beginning of te mperature 


recovery of pre-inje tion 


Results. Figure 2 shows a typical ac- 


tivity and temperature curve tor one 
animal receiving sodium pentobarbital 
by both routes. The values shown in 
Table 1 are expressed as the means and 
19/20 limits of the data 
analyzed from both of the 2 intraperi- 


confidence 


toneal and intrahepatic injections for 
It was found that certain 


ore h mouse 
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of the parameters, point of maximum 
extension of the limbs, point at which 
muscular tone was regained, and point 
of 50% recovery of the pre-injection 
temperature did not give consistant o1 
interpretable data. These parameters 
Table The 
data indicate that the beginning of th 
excitatory period, its duration, the last 
pre-hypnotic voluntary movement, the 
first Move 
ment, the point of lowest temperature 
the total temperature fall and the point 
it which the temperature begins to 


have been omitted from 


post-hypnotic voluntary 


rise can be used in determining th 


AND 19 20 CONFIDENCE LIMITS FOR PARAMETERS IN 


DOSE OF SODIUM PENTOBARBITAL 
Rout Intraperit Rout 
VJ 

1.30-2.15 2 2.07-—2.49 
L.OL-1.30 | 22 1.09-1.41 
+0) 
$£5.16-67.10 O4 19 56.07-81.19 
$6.40-58.17 IS 
£1.15-65.03 65 21 $7 .32-78.19 
t.36-7.10 6.51° ¢ 4.37-7.01 


onset, depth and duration for a hyp 
notic drug. The data also indicate that 
intrahepatic administration of sodium 
pentobarbital induces hypnosis mor 
rapidly than intraperitoneal administra 
tion of the same amount. However, th: 
duration of hypnosis is shorter when th 
intrahepatic route is used. There wer 
no deaths in either group. 

Summary. 1) A new method is ce 
scribed for screening and evaluating 
hypnotic agents in mice. 2) It was 
found that the method gives consistent 
data relative to the onset, depth and 
duration of hypnosis. 3) The intr 
hepatic route of administering sodium 
pentobarbital gave more rapid hypnosis 
than the intraperitoneal route. 
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SUMMARIO IN INTERLINGUA 
Reporto Preliminari Relative A Un Nove Methodo Pro Le Evalutation 
De Drogas Hypnotic 
|. Es describite un nove methodo pro evalutar agentes hypnotic in muses. 
Esseva trovate que le methodo produce datos congruente con respecto 


al initio, profundor, e duration del hypnose. 


3. Le via intrahepatic in le administration de pentobarbital a natrium effectu- 
aun plus rapide hypnose que le via intraperitonee. 
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SIMULTANEOUS MITRAL COMMISSUROTOMY AND CROSS-POLAR 


(ANNULOPLASTY) IN THE TREATMENT OF COMBINED 


MITRAL STENOSIS AND REGURGITATION 


By KamMTaA Sinua, M.D 


JosEPH Uric 


H1o, M.D 


Henry Nicuors, 


AND 


Likxorr, M.D. 


From the De partments of Medicine ind Tho 


Hospital ind the Bailey Thoraci 


IN previous articles the results of the 
surgical treatment of pure mitral re- 
gurgitation by the technique of cross 
polar plic: ition of the mitral annulus 
were presented (Nichols®, Sinha, 
Uricchio and Likoff?). The present 
communication details the results ob- 
tained utilizing this surgical procedure 
in combination with mitral commis 
urotomy, when the dual lesion of dv- 
namic mitral regurgitation and stenosis 
co-exist. 

In the past the association of signifi- 
cant mitral valve incompetence with 
stenosis served as a sharp contraindi- 
cation to the performance of a com- 
missurotomy. commis 
surotomy alone was performed in this 
group of patients. However, as a rule 
the clinical result was poor. The vol- 
ume load on the left ventricle which 
persisted after operation usually re- 
sulted in continuing clinical deteriora- 
tion. 


Occasionally, 


The inability to operate upon pa- 
tients with the dual lesion, and the poor 
response when they were subjected to 
incomplete operation, dictated the ur- 
gency of combining a _ competent 
procedure for the correction of insuffi- 
ciency together with a proven tech- 


is 


icic Surgery, Hahnem 


Clinic, Philacdk Iphia ennsvivania 


nique for the removal of the valve 
bstruction. 

The present report analyzes the 
results obtained when mitral commis 
surotomy and annuloplasty were util- 
ized together to restore valve function 
(Fig. | 

The 24 patients included in this re- 
port were ‘operated on for mitral re 
curgitation and stenosis between Aug 
ust 16, 1956, and June 24, 1957. Their 
ages ranged from 20 to 48 vears. Six 
teen (66 were female. 

PRE-OPERATIVE EVALUATION. Clinical 
Features (Tables 2. 3. 4. 5 and 6). A 
positive history of rheumatic fever was 
obtained in 20 (83 
and fatigue were the presenting symp 


toms in 23 (95%) of the cases. In 6 


(25%), peripheral edema and hepa 
tomegaly developed, but, the majority 
did not present any of the manifesta 
tions of right heart failure. Nearly 
two-thirds i. the cases had at least 
one attack « 


lardiac ition revealed a shi arp 


patients. Dy spnea 


nocturnal dy spnea. 


mitral first sound in 8 (33%) cases. h 
20 (83%), the 

was at least grade 3 in intensity. Ai 
opening snap was present in 10 (42% 
and a mid-late diastolic rumble in 2( 


apical systolic murmut 


inn Medical ( olle ve and 


Sinha et al.: 
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| \. Representation of a rheumatic valve orific with combined mitral stenosis and re- 


urgitation In ompe tence generally appears posteriorly 


tbundance of valvular tissue at the anterior 


Performance of a commissurotomy at the anterior commissure 


post riorly restores valvular mobility 


TABLE 1.) MATERIAL 


iE 


Male Ss 
Female 16 


because of the 


comiil ssural redcion. 


HISTORY OF RHEUMATIC FEVER 


Yes 20 
No 


TABLE SYMPTOMATOLOGY 


De gree Dyspnea Fatique PND* 
Absent 0 
Mild 11 12 7 
Moderate 12 11 
Severe 0 l 0 
Total 24 24 24 


"Paroxysmal Nocturnal Dyspnea 


FABLE 3. 


cal systolic murmur Apical mid-diastolic murmur 


ide | ] Present in 20 
ide I] 8 Absent in + 
ide Ill 17 
ide IV 3 


Mitral 1st sound 


Sharp in 8 
Normal or diminished in 16 


normal greater 


ind cross-polar plication 


Ankle ede ma 


CARDIAC AUSCULTATION 


Opening snap 


10 
14 


Accentuated P2 


18 
6 


Vip SS f 
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Under 20 years 30 11-50 Over 
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S() The 


83 \trial 
14 (582%). 
Radiographically 


fibrillation existed in 
the cardiac size 
was enlarged 3 plus (range 0 to 4 plus ) 
in half of the Lett 


largement occurred in all. 


cases. atrial en- 

The electrocardiogram revealed atrial 
fibrillation in 14 (58%) cases. The “P” 
Wave 


a= 


i cases. In most of the cases the 


was wide and deformed in 9 


ORS complex and T waves were within 
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The left atrial pressure pulse curves 
were analyzed according to methods 
pres iously described for differentiating 
mitral stenosis from mitral regurgita 
tion (Gunnig and Linden?, Morrow 
cet Owen and Wood"). When the 
criteria described by Owen and Wood 
utilized, all of the fitted 
the category of dynamic mitral 
regurgitation. On the other hand, when 
the method of 


were Cases 


into 


Braunwald and associ 


rABLE 4.—RADIOGRAPHIC STUDIES 
Dearee Heart S Left A i / 
Normal 0 0 
Grade l l 2 
Grade II 9 10 15 
Grade II] 12 12 
Grade IV 4 
TABLE 5.—RESULTS OF CARDIAC ates was employed, of the patients 
VENTRICULOGRAPHY IN 10 PATIENTS — were classified as having mitral stenosis 
When the method of Gunnig and 
Grad Linden was emploved, patients wer 
Grade II 5 thus diagnosed. 
Grade III } Direct needle puncture opacification 
of the left ventricle (ventriculography 
Potal 10 was carried out in 10 patients according 
to the technique of Lehman, Musser, 
rABLE 6—AMERICAN HEART and Lykens*. The degree of regurgita 
CLASSIFICATION tion was estimated by determining the 
Class I ‘ intensity of reflux opacification of the 
Class i 10 left atrium, based on a grading system 
Class II 18 of 0 to 4 plus. A previous review has 
Class TV ;, shown that dynamic mitral regurgita 
24 tion is always associated with greate: 


normal limits. There was no evidence 
of left ventricular hypertrophy. Em- 
ploying the criteria of the American 
Heart Association 14 (587) 
grouped in Class III or IV. 
Special Studies (Table 7). Left heart 
catheterization 


were 


carried out in 9 
cases according to the standard tech- 
nique (Bjork, Malmostrom and Uggla'). 
The mean diastolic pressure gradient 
during left ventricular filling ranged 
from 4 mm. Hg to 15 mm. Hg. 


Was 


than | plus opacification of the left 
atrium (Uricchio et al.*). In the pres 
ent study all patients showed 2 plus o1 
greater reflux opacification of the lef: 
atrium. was observer 
that the dye remained in the left atriun 
for longer than 5 seconds suggestin; 
the additional diagnosis of mitral sten 
osis (Fig. 2). 

Operative Mortality (Table 8). O 
the 24 cases operated, 5 died at th 
time of (20.7%). The 


of death include cardiac arrest, ven 


Occasionally it 


surgery Cause 
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tricular fibrillation, and pulmonary 
edema. 

Postoperative Evaluation (Tables 9, 
10, 11 and 12). The follow-up included 
16 of the 19 survivors who were ob- 
served for a period ot 6 to 1S months 
postoperatively. Marked improvement 


was noted in the major clinical mani- 


January, 1959 


festations of fatigue and dyspnea in 3 
out of every 4 patients. At the same 
time right heart failure improved or 
disappeared in 3 out of 5 patients. 

phonocardiographic and_ clinical 
evaluation of the auscultatory changes 
atter cross-polar plication were made. 
Very few changes were recorded in the 


Fig. 2—A Left. Patient M.P. 


Cardiac ventriculography 
directly into the left ventricle leads to immediate reflux opacification of the left atrium in the 


Injection ef contrast material 


presence of significant mitral regurgitation. Hold up of the dye in the atrium after injection 


sometimes suggests the presence of assoc iated mitral stenosis 


TABLE 8 
Causes of death 
1. Ventricular fibrillation 


2. Pulmonary edema 
Total 


TABLE 9 


OPERATIVE MORTALITY 


Number of « ases 


AND CAUSES OF DEATH 


Pe rcentage 


2 8.3 
3 12.4 
20.7 


AMERICAN HEART CLASSIFICATION 


PREOPERATIVELY AND POSTOPERATIVELY 


{merican Heart Classification 


I 
II 
Ill 
I\ 


TABLE 10.—EFFECT OF 


Pre-operatively 


Symptoms Pre sent in Abse nt 
Fatigue 15 5 
Dyspnea 15 5 
PND 10 6 
Edema 5 2 


SURGICAL TREATMENT ON 


Pre -Ope ralive Posto pe rative 


7) 
Ss 


CLINICAL MANIFESTATIONS 


Postoperatively 


Same Worse 


Impror ed 
6 


3 l 
] l 
l 


Sr 


= 
— 


Sinha et al.: MITRAL 
events generally associated with mitral 
Mitral first sound remained 
sharp and the diastolic rough murmur 
persisted. On the other hand, the sys- 
tolic generally diminished 
significantly or disappeared entirely. 


stenosis. 


murmur 


TABLE 11.—PREOPERATIVE 


AND POSTOPERATIVE 


COMMISSUROTOMY AND CROSS-POLAR PLICATION 83 


Discussion. It is logical to seek the 
correction of both the insufficiency and 
stenosis of the mitral valve when these 
lesions co-exist. 

Combined mitral 
and annuloplasty 


commissurotomy 
accomplished the 


CARDIAC 


AUSCULTATORY FINDINGS 


Apical systolic murmur 


Absent 
Grade I 
Grade II 
Grade III 
Grade I\ 


Pulmonary 2nd sound 


Absent 
Grade I 
Grade II 
Grade Ill 
Grade IV 


Mitral 1st sound 

Sharp 

Normal or diminished 
{pical diastolic murmur 


Present 
Absent 


rABLE 12.) RADIOGRAPHIC FINDINGS: 

Size of Heart 

Pre-op. Postop. 

Normal 0 0 
(rrade | l 
Grade II 7 6 
Grade ITI 6 6 
Grade I\ 2 3 


Postoperatively, only 5 patients had a 
systolic murmur of grade 3 intensity or 
greater, whereas this was a common 
clinical finding preoperatively. 

Routine electrocardiographic and 
roentgenographic studies postopera- 
tively revealed no changes. 

Cardiac ve ntriculography was re- 
peated postoperatively in 2 cases and 
revealed a significant decrease in reflux 
ypacification of the left atrium in both 
Fig. 3). 


Pre-operative 


Postoperative 


0 0 
0 l 
3 10 
12 + 
0 
+ 
8 7 
0 0 
12 13 
18 12 


PREOPERATIVELY AND POSTOPERATIVELY 


Pulmonary Artery 


— 


Left Atrium 


Pre -Op. Postop. Pre-op. Postop. 
0 0 1 0 
0 6 1 5 
10 2 11 10 
5 7 3 1 
1 l 0 0 


task with a total mortality rate of 207 
in this series. This is 3 times 
than the risk associated with mitral 
commissurotomy, but approximately 
one-half that experienced when pure 
mitral regurgitation is treated (Sinha, 
Uricchio, and Likoff* ). 

More than half of the patients con- 
sidered had far advanced disease. Four 
out of 5 deaths occurred in patients in 
Class 3 or 4 of the American Heart 


greater 
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Fig. 3—A. Cardiac ventriculography—Left. Patient ].A. (a) pre -operative study reveals sig- 
nificant reflux opacification of the left atrium. (b) Following mitral commissurotomy and 
cross-polat pli ition there isa marked decre ise in the quantity of the lve which recureitates 


into the left atrium 


Fig. 4.—Left atrial pressure pulse curves (A-C) in 3 patients (J.A.; P.M.; M.P.) with identical 


types of combined mitral stenosis and regurgitation as determined at surgery. Note marked 
differences between them in regard to height of the “a” wave (atrial contraction). “c” wave 
(at isometric ventricular contraction) and “v” wave (opening of mitral valve). Analysis of 


these curves by previously described methods failed to indicate the degree of accompanying 


mitral regurgitation. Electrocardiogram recorded above. 


7 
; 
| | | 


\ssociation who were over the age 
of 40. 

The surgery is capable of bringing 
about striking clinical benefits. While 
it is recognized that this method of 
evaluating results has short- 
comings, few objective methods are 
available which reliably quantitate co- 
existing mitral regurgitation and sten- 
Osis. 

None of the formulae derived from 
an analysis of left atrial 
pulse curve proved satisfactory in pre- 
dicting the presence of mitri al regurgi- 
tation and hence in estimating the ac- 
complishment of mitral annuloplasty. 
The left atrial pressure curve actually 
assumed more than one form (Fig. 4). 

Indicator-dilution techniques have 
been suggested to quantitate regurgi- 
tant volumes (Symposiums ). In prefer- 
ence to these, a direct radiographic 
method was employed which proved 
satisfactory in recording the quantite i- 
tive changes produced by cross-polar 
plication (Lehman, Musser and Lykens*) 

This type of surgical approach to the 
presence of combined lesions of the 
mitral valve has merit. It is based on 
the logical premise that near total 
restoration of valve function must be 
patient with rheu- 

clinical benefit 
is to be sustained. An effective mitral 
commissurotomy can be performed 
ilone in the presence of a slight amount 
of central regurgitation only when both 


accomplished in 
matic heart disease 


commissures are joined and fused. 
However, a mitral commissurotomy 
alone can not eliminate the detrimental 
effects of mitral regurgitation when the 
latter is significant and present at its 
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usual location, the posterior-medial 
portion of the valve orifice. 

In this group, a combined procedure 
is necessary to reconstruct the valve 
and restore its usefulness. 

It also reverses the compensatory 
hemodynamic mechanisms which de- 
velop with serious mitral regurgitation. 
The mitral regurgitant flow falls and 
prevents secondary elevation of left 
atrial pressure. The progressive devel- 
opment of pulmonary vascular changes 
is halted. 

Finally, further compromise of left 
ventricular function can be prevented 
and the self aggravating cycle of mitral 
regurgitation abolished. 

Summary. |. Twenty-four cases of 
combined rheumatic mitral stenosis and 
regurgitation are presented. 

2. The various clinical features of 
this disease are reviewed. Dyspnea and 
fatigue occurred as the presenting 
symptoms in 95% 

3. Left heart catheterization was 
carried out in 9 cases. Analysis of left 
atrial pressure pulse curves was of 
limited value in estimating the degree 
of combined mitral stenosis and mitral 
regurgitation. 

1. All cases were treated surgically 
by combined mitral commissurotomy 
and cross-polar plication. Mortality 
rate was 20%. 

5. A postoperative evaluation of 16 
cases demonstrated marked clinical im- 
provement in SO%. 

6. Cardiac ventriculography (direct 
needle puncture opacification of the 
left ventricle) was of marked value in 
assessing the accomplishments of the 
surgery. 


REFERENCES 


|. Bjork, V. A., Malmostrom, G., and Uggla, 
Gunnig, A. J., and Linden, R. J.: 


L. G.: Ann. Surg., 138, 718, 1953. 
Circulation, 17, 354, 1958. 

3. Lehman, J. S., Musser, B. G., and Lykens, H. D.: 
t. Morrow, A. G., Braunwald, E., Haller, J. A., and Sharp, E. H.: 
>. Nichols, H. T.: J. Thorac. Surg., 33, 102, 


Am. J. Roentgenol., 77, 207, 1957. 
Circulation, 16, 399, 1957. 


1957. 


86 Che American Journal of the Medical Sciences * January, 1959 


6. Owen, S. G., and Wood, P.: Brit. Heart J., 17, 41, 1955. 

7. Sinha, K., Uricchio, J. F., and Likoff, W.: Am. Heart ]., 56, 265, 1958 

8. Symposium on Diagnostic Application of Indicator-Dilution Techniques: Proc. Staft Meet., 
Mayo Clinic, 32, 463, 1957 

). Uricchio, J. F., Lehman, J. S., Lemmon, W., Boyer, R. A., and Likoff, W.: Am. J. Cardiol., 


in pre SS. 


SUMMARLO IN INTERLINGUA 


Le Tractamento Del Combination De Stenosis Mitral E Regurgitation Per Le 
Effectuation Simultanee De Commissurotomia Mitral E Plication 
Trans-Polar ( Anuloplastia ) 


1. Es presentate un serie de 24 casos del combination de rheumatic stenosis 
mitral con regurgitation. 

2. Le varie aspectos clinic de iste entitate es passate in revista. Dyspnea e 
fatiga occurreva como symptomas de presentation in 95% del casos. 
3. Catheterismo sinistro-cardiac esseva effectuate in 9 casos. Le analyse del 
curvas del pulso de tension sinistro-atrial non esseva de grande valor in estimar 
le grado del combinate stenosis e regurgitation mitral. 

4. Omne le patientes esseva tractate chirurgicamente per le combination de 
commissurotomia mitral con plication trans-polar. Le mortalitate esseva 20%. 

5. Un evalutation post-operatori de 16 casos revelava marcate grados de 
melioration clinic in 80%. 

6. Ventriculographia cardiac (i.e. opacification sinistro-v. ntricular per acu- 
punctura directe) esseva de grande valor in evalutar le successo del intervention 
chirurgic 


THE SIGNIFICANCE OF SERIAL “K” DETERMINATIONS AND OF 


CERTAIN PREMATURE CONTRACTIONS IN ACUTE 
MYOCARDIAL INJURY 


By ALFRED Sorrer, M.D. 


CHIEF OF ¢ 


ARDIOVASCULAR LABORATORIES, 


ROCHESTER GENERAL HOSPITALS 


(From the Heart Stations of the Rochester General Hospitals, Westside and Northside Divisions, 
Rochester, New York ) 


IN a recent study, Levine described 
the phenomenon of the interrupted se- 
quence of electrocardiographic changes 
in acute myocardial infarction®. It has 
been my that 
diograms taken during this phase of 
understandably — be 


observation electrocar- 


regression 
grossly and dangerously deceiving. 
Therefore there is great practical value 
in noting, in the tracings described be- 
low, that this phenomenon may _ be 
characterized at times by a profoundly 
changing duration of repolarization at 
the very time when QRS and T wave 
contours suggest the absence of acute 
damage (electrocardiographic evolu- 
tion ). 

In this same presentation Levine pre- 
the concept that 
postextrasvstolic beats may serve as 
“built-in Master In opposition 
to this view Fagin and Guidot* stress 
that no correlation between 
the presence of organic disease of the 
heart and the occurrence of postextra- 
systolic T wave changes. The electro- 
cardiograms described below, however, 
indicate that important diagnostic and 
prognostic value can at times be at- 
tached to the premature contractions 
themselves rather than to the follow- 
ing postextrasystolic beats. The serial 
tracings in this patient demonstrate the 
phenomena of QTc prolongation, in- 
terrupted sequence, and premature con- 
traction injury currents. 


sented intriguing 


tests.” 


there is 


Case Report. The patient, a 71-year-old- 
white man, was admitted to the hospital on 
June 5 because of the sudden onset of nausea 
and perspiration which appeared 
while he was mowing his lawn. Emesis oc- 
curred in a few 


CXCESSIVE 


minutes and a sensation of 
substernal pressure appeared associated with 
an aching pain in the left shoulder and arm. 
No previous such episodes had ever occurred, 
and the patient had had no symptoms of 
cardiorespiratory disease. On admission the 
blood pressure was 118/80. The patient was 
pale and sore what confused. Heart sounds 
were faint but regular. The temperature rose 
to 102° (rectal) on the third day after ad- 
mission but was normal by the sixth. The 
blood pressure fell slowly to a level of 95/65 
by the ninth day. On the sixth day, June 10, 
examination of the heart sounds revealed 
a bigeminal rhythm and a peripheral pulse 
of 56 was found. The patient was given 
quinidine, but the pulse became normal in 
a few hours except for occasional extrasystoles 
the following day, and the quinidine was 
given only sporadically until June 15, and then 
discontinued. Dicumarol was given from June 
6 to June 30 in an attempt to keep the 
prothrombin time between 20% and 30% of 
normal, 

LABORATORY FINDINGS. The leukocyte count 
on second day after admission was 17,800 
cells, 86% polys, 10% monocytes, 4% lympho- 
cytes. The sedimentation rate 27 mm. per hr. 
on the fourth day. Chest roentgenogram 
showed moderate cardiac enlargement, aortic 
type, and a prominent aortic knob. On the 
23rd day the leukocyte count had fallen to 
8,000, but the sedimentation rate was still 
elevated. 

procress. Following the discomfort ex- 
perienced at home the patient had no further 
symptoms and followed an uneventful symp- 
tomless clinical course in the hospital. The 
patient was discharged in one month and 
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Soffer: 


enjoyed a similarly uneventful recovery at 


home. 

Discussion. The patient had had no 
previous electrocardiograms, and so the 
first one taken on June 6 posed some- 
what of a problem. The absent R waves 
in V3 and V5 could mean either new 
or old damage. The 
changing T AVL and the 
anterior precordial leads seen on June 
the likelihood « 
ischemia and probably inf: cond seem 
. but the return on June 10 and 
June 13 to a pattern almost identical to 
that found on admission is very confus- 


anterior wall 


waves in 


7 would make f acute 


secure 


Two observations, however, as- 
us that 


significance 


ing. 
acute changes (of more 
than the 
were occurring and that cardiac 
pathology was still present and perhaps 


sured 
changing T 
Waves 


progressing. 
1) On June 10 the atrial premature 
AVL ap- 


contractions in Leads | and 


peared in the classical pattern of high 
lateral infarction with the appearance 
of a QO wave in Lead | and an ST 


elevation typical of those found in acute 
injury currents. The 
beats were 
cant that 


mvocardial damage was found in these 


preceding sinus 


nonrevealing. It is signifi- 


positive evidence of recent 


very leads on June 26 and subse- 
quent tracings (August 15, and others ) 
The OT and “K” values become 


abnormally high on June 13 in spite 
of the superficially benign appearance 
of this tracing. 

If tracings had been taken only on 
idmission June 6 and on June 13 when 
the records looked essentially the same, 
the ‘clinician might have felt that no 
changes were occurring unless close 
heed were paid to the OT and K de- 
terminations. (K equals the duration of 


electrical systole.” that is, QT cor- 
ected for cardiac rate by Bazett’s 
4 
formula as modified by Taran and 
QT 


Szilagvi or K ae The cycle lengths 
in view. of the normal 


vere averaged 


SIGNIFICANCE OF 


SERIAL “K” DETERMINATIONS SY 
respiratory variation of cycle lengths 

(DeLalla?). The importance of the 
OT interval in diagnosing and follow- 
acute myocardial infarctions has 

recorded (Krasnoff®). The case 
presented in this paper illustrates its 
importance in the “latent” period 
which occurred when the tracing ap- 
peared to have returned to the base 
line The pa- 
tient received quinidine on June 13, 
and the quinidine derivatives can in 
increase the QT interval. 
However, in this the dose was 
too small during the preceding 24 hours 
(0.2 gm.) to affect the QT interval; 
moreover the chronological pattern is 
like that found in the first month of 
other infarctions without medication. 
It is interesting to note that this pa- 
QT and K_ values remained 
longer and even increased in the weeks 
following discharge, unlike the tracings 
described by Krasnoff. 

The premature contractions found on 
lune 10 presumably had a high atrial 
focus in view of the slightly changed 
character of the “P waves” and show 
» prolongation of the PR interval. It is 
significant that evidence of acute high 
lateral only in the 
premature beats on June 10 fit the 
chronological picture of the formation 
and evolution of such an_ infarction 
found consistently in all beats in sub- 
sequent tracings after June 26. Lead I 
is undoubtedly more revealing than 
Lead AVL indicating the value of the 
“additive” factor present in the stand- 
ard bipolar limb leads (Fiske*). One 
mav postulate that had the rate been 
more rapid on June 10 even the sinus 
beats would have revealed these acute 
but that with the slower rate 

:dded insult of extrasystoles 
‘critical rate.” The QRS 
the premature contrac- 
aberrant conduction. Such 
aberration is often in the form of right 
bundle branch block (Fig. 2) and may 


ine 
ing 


been 


level seen on admission. 


themselves 
case 


tient’s 


infarction found 


changes, 
the 
exceeded the * 


only 


complexes of 
tions show 


(\() Th 


be a normal phenomenon or evidence 
f Boikan 


OF and 
have shown that aberrant con 


organic heart disease. 
Gunna! 
duction in supraventricular extrasys 
toles may be abolished by exercise only 
if organic disease is absent. Indeed a 
exercise, 


faster heart rate induced by 
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terval corrected for rate or QTc) ap- 
peared in serial electrocardiograms on 
the third day, and when it became even 
more prolonged on the ninth day indi 
cated that active pathology was pres 
ent in spite of the fact that the tracing 
had apparently rapidly returned to the 


CR 


V4 


— AVR 


~-V5-~ 


Ve va 


Fig. 2—Supraventricular prematur 


br in h blox k 


right bundl 


or other stimuli as in our case, may 
initiate and perpetuate such altered 
intraventricular conduction. 

Summary. The importance of serial 
OT determinations in the electrocardio 
graphic pattern of acute myocardial in 
jury is demonstrated in the case of a 


patient who entered the hospital with 


the classical signs and symptoms of 


infarction. An ab 
normally prolonged “K” value (QT in 


acute myocardial 


( ic tions 


with aberrant conduction in the form of 


A blocked sup! iventricular impulse is present in Lead CR. 


earlier patterns. This  electrocardio 
graphic “latent” period passed rapidly 
and later tracings showed the typical 
changes of acute infarction. Premature 
contractions occurring on the sixth hos 
pital day had the pattern found in 
acute transmural injury. They were the 
earliest indication that, simultaneously 
with the wide anteroseptal damage, 


high lateral pathology had occurred. 


| 
L 
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ADDENDUM: Since preparation of the original manuscript, Katz, K. H., Berk, M. S., and 
Mayman, C. L: Circulation, 18, 897, (Nov.) 1958, have suggested that ventricular pre- 
mature contractions may possess comparable significance in myocardial infarction. The 
monumental contributions of Scherf and Schott? should be stressed. 
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SUMMARIO IN INTERLINGUA 


Le Signification De Determinationes Serial De “K” E De Certe 
Contractiones Premature In Acute Injuria Myocardial 


Le importantia de determinationes serial de QT in le patrono electrocardio- 
graphic de acute injuria myocardial es demonstrate in le caso de un patiente 
hospitalisate con le classic signos e symptomas de acute infarcimento myocardial. 
Un prolongation anormal de “K” ( duration del “systole electric,” i.e. QT 
corrigite pro le frequentia cardiac) se manifestava in le electrocardiogrammas 
serial a partir del tertie die. Quando illo deveniva ancora plus marcate le none 
die, illo esseva interpretate como un indication del presentia de un pathologia 
active, in despecto del facto que le registration pareva haber retornate rapide- 
mente al previe configuration. Iste periodo de “latentia electrocardiographic” 
passava rapidemente e subsequente electrocardiogrammas exhibiva le  typic 
alterationes de infarciniento acute. Contractiones prematur que occurreva le 
sexte die del hospitalisation habeva le configuration trovate in acute injurias 
transmural. Illos esseva le plus precoce indication que un pathologia supero- 
lateral habeva occurrite in simultaneitate con le injuria antero-septal. 
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By Henry 


From the Children’s Hospital of Philadelphia and_ th 


ments of Pediatrics and 


with the 
neurophysiologic and emotional predis- 


Tus article is concerned 
position to three forms of croup seen 
in children. They 


catarrhal 


are (a) “viral” (or 


croup ) (Jackson Jack- 
Nelson**, Rabe*® (b postendo- 
tracheal anesthesia (or traumatic 
croup ) (Jackson**), and (c) spasmodic 
croup Etmueller!?, Ley”, Mac- 
Kenzie*®’, Millar®*, Osler®®. Simpson** 


The study suggests a partial reclassifi- 
cation of these disorders on the basis 
ot some otherwise unexplained clinical 
recognized, 
and some well known for over 200 


phenomena, some newly 


vears. 

For reasons to be stated presently 
the author here treats croup as a syn- 
drome precipitated by varying agents 
which produce a similar clinical pic- 
ture, and which, in many respects, are 
alike. 


pre disposing tactors. 


managed and have — similar 

\ knowledge of the history of croup 
will aid the practitioner in understand- 
ing both the syndrome and the thought 
of medical men toward it. There are 
available three reviews: Levy’s in 
MacKenzie’s in 1880°°*1 and Neffson’s 
in 1949%° 

MacKenzie considers the term croup 
imitative in nature, closely allied to 
the Scottish word for hoarseness, roup, 


the Gaelic term for “a contraction of 


the throat,” crup, the Dutch word for - 


“a cry, geroop, and the German term 


THE PREDISPOSITION 


TO CROUP® | 


EIsNER, \I.D 


University of Pennsylvania Depart 


Psychiatry, Philade Iphia, Pennsylvania ) 


of “a eall” Ruf. Its introduction into 
attributed to Dr. Patrick 
Blair who in 1713 described what was 


English is 
probably an epidemic of diphtheria 


under the name of croops, so termed 
because of the hoarse dry cough. 

Dr. Francis Home in 1765 is cred 
ited with popularizing the term (mem 
branous croup) when he noted a quick, 
weak pulse in a disease that fre juently 


terminated fatally from suffocation due 


to a false membrane: the first cleat 
modern des« ription of diphtheria. 
Nondiphtheritic croup recog- 


nized and described by 
Galen 
confused with both diphtheria and 


Hippocrates 
as well as It was frequently 
asthma by these as well as later writers. 
Etmueller in 1699'4 
tiate the disorders, but recognized the 


did not differen 


efficacy of vomiting upon them: “In 
the moist asthma’s there’s no Medicine 
equals a Vomit. It equally clears both 
the Stomac may be 
given in the very height of the Fit, 
without the least fear of stifling.” 
Until 1761 diphtheria, and 
all other forms of what are today called 
croup were lumped together, probably 


because of the similarities in the clin- 


and Lungs, and 


asthma 


ical picture and forms of management. 
It is the contention of this paper that 
in the past 40 vears some of these simi- 
larities have been overlooked, that they 
in fact tell us much about the predis- 
position to all the disorders. 


* This Paper was supported by a grant-in-aid from the University of Pennsylvania School 


of Medic ine, 


Department of Psychiatry, Philadelphia Pennsylvania. 


+This Paper won first prize in the 1958 Philadelphia Pediatric Society Contest 


( 92 


ool 


In 1761 Simpson** published the first 
modern account of spasmodic cough 
(laryngismus stridulus) and differen- 
tiated it from the other forms. His 
description was unavailable to Millar** 
who in 1769 regrouped the diseases 
but added some very pertinent obser- 
vations: “It (croup ) was rarely seen 
1 children on 
the breast, but it frequently 
seized those who had_ been _ lately 
weaned.® Its violence fell principally 
upon the lower class of people, and 
on those who were of a heavy leuco- 
phlegmatic constitution, who had a 
voracious appetite. . . . It generally 
came on at night, a childe who went 
to bed in perfect health, waked an 
hour or two afterward in a fright, with 
his face much flushed, or sometimes of 

livid colour, incapable of describing 
what he felt, breathing with much 
labour, and with a convulsive motion 
in the belly; the returns of inspiration 
and expiration quickly succeeding 
each other, in that particular, sonor- 


in adults, and seldom i 


ous manner, which is often observed 
in hysterick paroxysms. The child’s 
terror sometimes augmented the dis- 
order; he clung to the nurse, and if 
he was not speedily relieved by cough- 
ing, belching, sneezing, vomiting or 
purging, the suffocation increased, and 
he died in the paroxysm.” Thus, Millar 
was aware of the age predisposition, 
the hour the attack comes on, the effect 
of eating, the relief by emesis. Else- 
where he noted seasonal incidence 
highest in Spring and Fall. The present 
report can validate some of these ob- 
servations statistically and demonstrate 
the probable influence of the others. 
It is worth pointing out that to under- 
stand the croup syndrome we must be 
able to account for each of these (and 
other) phenomena which have been 
repeatedly observed in relation to it. 
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MacKenzie*® documents the evolu- 
tion of other theories of croup, for 
example, the thymic theory, 1830, the 
reflex irritation theory, 1841, the rickets 
theory, me 3, the disproof of the thymic 
theory in 1858. 

Emery"® claims that the impetus to 
study catarrhal croup from 
Napoleon on the death of his nephew. 
Shortly thereafter in 1825  Blaud’s 
clinical description of catarrhal croup 
appeared. In this case as well as others 
which preceded the isolation of the 
diphtheria bacillus we can not be sure 
of the true etiology, since diphtheria 
may occur sporadically and non- 
diphtheritic croup have a_ pseudo- 
membrane. 

MacKenzie (1880) differentiated 
asthma and three forms of croup in 
a manner which would be fairly ac- 
ceptable today. He described  spas- 
modic croup as “a pure neurosis, a 
spasmodic action of the abductors of 
the vocal cords, giving rise to laryn- 
gismus stridulus, which has been called 
‘spurious croup, ‘false croup, and 
‘nervous croup, with which true croup 
(diphtheria) is sometime confounded. 

True croup very often but catar- 
rhal laryngitis almost invariably com- 
mences at night; hence we have in 
the time at which the disease first 
manifests itself a possible diagnostic 
sign. 

MacKenzie claimed that one could 
not always on clinical grounds differ- 
entiate between catarrhal and diph- 
theritic croup though he was well 
aware of differences even before the 
definitive works of Klebs and Loeffler 
in 1883 and 1884 on the isolation of 
the bacillus Clostridium diphtheriae. 

By 1900 it was well known that ob- 
structive inspiratory breathing in small 
children could be caused by diphtheria, 
scarlet fever, measles, catarrhal and 


*See Case Histories, Part ITA: (10) Susan B. 
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and 
sep- 


trauma 
could be 
arated on clinical grounds from spas- 


purulent 
foreign 


infections, by 


bodies. These 


modic croup which was regarded by 


MacKenzie as a neurosis more fre- 
quently seen in rachitie children.* 
Ley** (1836) had regarded spas- 


modic ¢ roup as a neuromuscular spasm 
which might follow the sudden fright 
of a nightmare, the 
breathing 


incoordination of 


and swallowing, excessive 
He was the first 
the vago-vagal theory which, 
combined with some further consider- 
ations, supplies the most tenable ex- 


planation of otherwise discrepant and 


eating or exertion**, 


to suggest 


isolated clinical and laboratory obser- 
vations. 

Sir William Osler in his famous text- 
book 1912 ) 39 spasmodic 
croup as: “A purely nervous affection 
without any inflammatory condition of 
the larynx, it children 


tween the ages of six months and three 


regarded 


occurs in be- 
seen in 
connection with rickets. . Often the 
attack comes on when the child has 
been 


vears, and is most commonly 


crossed or scolded.” sug- 
gested: “Sometimes the introduction of 
the finger far back into the throat will 
relieve the spasm.” He believed that a 
similar form of the same disorder oc- 


curred conjunction with “catarrhal 
symptoms. In this form “a prompt 
emetic, such as wine of ipecac, will 
usually relieve the spasm, and _ is 


speci: illy indicated if the child has ove r- 
loaded the stomach through the day. 
During the 1918 influenza pandemic 
it became clear that a croup syndrome 
could be caused by the microérganism 
influenza. Stre »ptococci and 


staphylococci were also thought to be 


causing 


*Rickets takes its name from the 
respirations seen so frequently in 


rickety 


breathing, the 

D deficient 
authors??,30,39 commented on the possible association between rickets and croup. 
cal of a causal relationship but have made no thorough study in this area. 
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the func 


causative®*. And for a time 
tional and more holistic approach as 
well as the very pertinent observations 
of the older forgotten. 
Recently more refined work by Philip- 
son's group" throws doubt on the bac- 
terial theory. 

Neffson’s monograph** reviews the 
period 1918 to 1948 during which most 
of the literature on 
cerned with defining a causative patho- 
other than the 

It would seem 


writers were 


croup Was COoOn- 


genic microorganism 
Klebs-Loeftler 
that the great technological advances 
in the laboratory during this era took 
precedence over studies in the child’s 
susceptibility, 
predisposition. 

In 1936 Chevalier Jackson’s endo- 
differentiation between 
modic and catarrhal croup appeared** 

Lemierre (1936 )**, Sinclair in 1941°* 
and Rabe in 1948*7 called attention to 
a particularly fulminant 
caused by Hemophilus influenzae type 
B. Rabe also theorized that recurrent 
“viral” croup occurred in children who 


bacillus. 


including his emotional 


scopic spas- 


iryngitis 


larynx which was inferior 
structurally*®, thus predisposed 
them to the disorder. He has since 
pointed out the difference in age dis- 
tribution in diphtheria, H. influenzae, 
and catarrhal croup". 

More recently a 
been isolated from small children with 
croup by Turner and Morgan**, Beale 
et al.*, Chanock®, and Cramblett?®. 

A form of croup follows endotracheal 
intubation for ( Jackson** ) 
Clinically it is similar to viral and 
spasmodic croup and, as noted here, has 
the same age and sex predilection. 


possessed 


and 


“specific” virus has 


anesthesia 


Allergic croup is mentioned in most 


chest and mucousy 
Many of the older 
I am skepti- 
Of the 11 children 


“collapsible” 
children. 


presented in the case histories, 5 had spasmodic croup and all 11 were on normal Vitamin D 


intake by history. 
obtained, however. 


No bone roentgenograms and no serum calcium or phosphorus values were 


pediatric texts sometimes synonomously 
with angioneurotic edema the 
larynx (Holt and MclIntosh?*, Slo- 
body** ). As occurs so frequently in 
medicine we must here also ask our- 
selves whether allergic or emotional 
factors, or both, are operative (Heiner 
and Blitzer!® ). 

Except for the older writers (Et- 
mueller", Ley**, MacKenzie*’, Millar**, 
Osler®®, Simpson® ) and more rece ntly 

Nelson*® the child’s individual emo- 
tional susceptibility to any form of 
laryngitis has been neglected. There 
has never been any systematic study 
or thought in this area. The psycho- 
somatic literature makes no mention 
of laryngitis, per se. 

This article seeks to point out cer- 
tain developmental and_ physiologic 
factors about the larynx, to relate these 
to the child’s general emotional and 
physical development, and all of these 
to croup. I also stress the pertinence 
of many of the older views and obser- 
vations and suggest that croup is a 
way of reacting to m iny nonspecific 
provocations. I hope that this will lead 
to a different emphasis in management 
of the croupy child. 

First it will be shown that traumatic 
(postoperative or  postintubation ) 
croup has the same sex and age distri- 
bution as viral croup. This differs from 
that of H. influenzae type B croup and 
modern diphtheria (Rabe**).t The 
significance of this will be discussed. 
Then will be reported the develop- 
mental histories of eleven children con- 
secutively seen, all of whom have had 
croup. Next will be reviewed the emo- 
tional factors seen in adult laryngitis. 
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Then will be offered some findings on 
the use of an emetic in the treatment 
of croup and the significance of this. 
And _ lastly these findings will be 
brought together in an attempt to de- 
velop a holistic theory of the causa- 
tion of nondiphtheritic croup. 

The justification for lumping viral, 
spasmodic, and postendotracheal croup 
together is the common age, sex, and 
clinical picture, and emotional pre- 
disposing factors. Many children suffer 
from one, two, or all three of the dis- 
orders recurrently. The situation 
be likened to asthma in which at one 
time the individual attack may be pre- 
cipitated by (a) allergen, (b) infec- 
tion, (c) emotional factors. Unde rlying 
any single episode will always be the 
same constitutional and emotional 
predisposition. Whether this unitarian 
view will prove justified only time, 
further work, and clinical experience 
will tell. 

The present study as well as its de- 
tailed sequence was suggested by a 
patient (Harry M.) whose record shook 
my previous belief in the infectious 
nature of croup. Three phenomena ob- 
served after a tracheotomy for measles 
croup seemed not in keeping with the 
infectious theory. (1) Harry, perfectly 
well with his tracheotomy tube plugge d 
off while awake, consistently was 
aroused from sleep by inspiratory 
stridor and had to have his tube un- 
plugged. These episodes occurred 
late as 9 months after the measles. (2) 
Vomiting sometimes relieved his at- 
tacks of stridor. (3) Finally, the laryn- 
gospasm disappeared concurrent with 
the cure of a severe feeding disturb- 


°At this time one can not state how closely related is croup with recurrent aphasia and 
aphonia, asthma, bronchitis and possibly bronchiolitis, recurrent nervous cough, and globus 
hystericus. For the purpose of this paper I have assumed that only adult laryngitis is the 


inalog of infantile croup. 


tThe older writers (MacKenzie*®) set the peak age incidence of laryngeal diphtheria 


between the ages of 1 and 3 to 5 years. 
disparity. 


Perhaps modern day immunization explains the 
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ance that had grown out of excessive 
toilet training. In consequence I con- 
ceived a more holistic theory of croup 
that encompassed all these phe nomena. 

The next step was to retest the clini- 
cal findings of toilet training and 
feeding disturbances which formed the 
basis for the new theory. This was 
done by obtaining developmental his- 
tories on the next 10 children with 
croup who were seen. Psychological 
tests to objectify the histories are still 
in proce SS. 

t also seemed that indirect vérifica- 
tion of these findings might be found 
in the psychiatric literature on what | 
have assumed to be the adult analog 
of croup, laryngitis. Three pertinent 
articles are reviewed here. There 
seems little question but that the same 
constellation of emotional factors found 
in children with croup are present in 
adults with laryngitis. 

The opportunity to study postendo- 
tracheal intubation croup and the effect 
of vomiting upon croup presented. The 
integration of these findings with the 
pe rtinent information on the phy siology 
and development of the larynx and the 
theory formed therefrom are to be 
found in the discussion. 

Lastly a review of the literature of 
croup was undertaken. It became evi- 
dent that many of the ideas promul- 
gated here are very old indeed. It is 
hoped that with further testing these 
earlier notions (mainly based on clini- 
cal pygpanciadle perhaps modified, will 
find a contemporary usefulness. 

CROUP DEFINED. For the purpose of 
this paper croup is defined as laryngo- 
spasm or edema of the larynx mani- 
fested clinically by (1) hoarseness or 
(2) inspiratory stridor in a child (who 


immediately prior to the illness had 
no larynge al disease) from any cause 
except neoplasia, diphtheria, or H. 
influenzae type B, or a foreign body. 
Tuberculosis and lues as well as en- 
croachment on the airway from adja- 
cent structures (for example, inflamed 
lymph nodes) are also excluded. The 
definition is broader than is usually 
accepted and is meant to include all 
cases of “viral” croup, spasmodic croup, 
and postendotracheal croup, but ex- 
clude unusual parasitic disorders. 
There is usually an exacerbation of 
croup symptoms during sleeping hours 
as was noted earlier. This is character- 
istic of all three forms of croup. It is 


well known that children with cystic. 


fibrosis or bronchiectasis develop cough- 
ing with changes in posture, but not 
during sleep per se. When such a child 
develops cough during sleep, may we 
infer that emotional problems have 
been superimposed on the structural 
handicap? Many other illnesses which 
have a strong neurophysiologic and 
psychic element in them develop symp- 
toms primarily during sleep. Among 
these are the wheezing of the asth- 
matic, the itching of the eczema pa- 
tient, the arthralgias of the rheuma- 
toid, the seizures of the epileptic, and 
the nightmares of the phobic. 

It seems paradoxical the croup be- 
gins or gets worse during sleep, yet 
physicians think that 
dicated. This cnet needs evalua- 
tion.°® 


sedative is in- 


Two comments are made on _ the 
cough which commonly accompanies 
croup. In_ planning this study being 
organized, I decided to include a child 
only if in addition to the harsh, metal- 
lic cough he had either hoarseness or 


*Dr. Bachman (see Postendotracheal Anesthesia Section) believes that at certain levels of 
anesthesia the larynx is more irritable than at other levels. It is well known that dreams are 


provoked readily at one level of sleep but not at others (Wolpert and Trosman5s ). 
factor, then, may be not whether or not the 


sleep he is maintained. 


A critical 


child is awake or asleep, but at what level of 
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inspiratory stridor’ or both. I now be- 
lieve that croup fe involves children 
who have only this brassy cough. _ If 
this be the case, then croup should 
be considered a practically universal 
phenomenon which almost all children 
have had at least once before the age 
ot five. | also believe that the feeding 
toilet-training disturbances, which 

» practically always associated with 
are also almost universal phe- 
nomena. These will be discussed later 
in the discussion to follow. 

Besides my belief in the universality 
of croup, | allow myself one further 
speculation concerning why the cough 
is brassy. When an adult develops a 
similar type of cough, he often de- 
scribes the sensation in the trachea or 
and the 
cough is used as a way of eradicating 


larvnx as “ticklish” or “itchy,” 


this sensation. A simple mucus clearing 
cough will not do the trick®, since the 
difficulty arises not in the lumen of the 
trachea but in its wall. Thus, a_par- 
ticularly explosive cough is developed 
to get rid of the disagreeable sensa- 
tion.t Freud's patient Dora’® suffered 
trom such a cough. 

PART I. A STATISTICAL ANALYSIS OF 
SOME FACTORS INVOLVED IN THE PRO- 
DUCTION OF POSTENDOTRACHEAL INTUBA- 
rion Croup. The anesthesia department 
of the Children’s Hospital of Philadel- 
phia often encounters a postoperative 
form of croup which has some resem- 
blances clinically endoscopically 
to the infectious variety. A study of 
every child undergoing surgery was 
begun in June, 1957. 
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Following the developmental history 
study of the croup-susceptible children 
( pre ‘sented in Part IIA), it seemed 
likely that postoperative croup, clini- 
cally as like the “viral” croup, might 
show the same predisposing factors, 
notably age and sex. 

Postoperative croup begins immedi- 
’ few hours after removal 
the endotracheal tube and lasts from 
a few hours to days. Cough, hoarseness 
and inspiratory stridor are the most com- 
mon symptoms. Severe retraction and 
pneumonitis may occur and tracheot- 
omy be required. 

Because the friction of the endo- 
tracheal tube was so apparent and be- 
cause hoarseness frequently lasted only 
a few hours, trauma seemed the most 
likely cause. Viral and bacterial cul- 
tures were not done. 

The similarity of “viral” and_post- 
operative croup and the above specula- 
tions concerning predisposing factors 


ately or a 


were discussed with the anesthesia de- 
partment} who kindly gave me permis- 
sion to examine their charts. 

This report now presents statis- 
tical analysis of information from these 
charts. 


Methods. From June 25, 1957, to January 
6, 1958, 1180 children were operated upon. 
For each child was recorded age, sex, weight, 
date and type of operation, length of opera- 
tive procedure as well as postoperative notes 
on which, in tabular check-list form, were 
recorded “hoarseness,” “stridor,” “retraction,” 
“pneumonia,” also comments on anesthesia 
and postoperative course. 

From these charts five types of data were 
selected for analysis: (1) age, (2) sex, (3) 


’r. Bachman has told me that on endoscoping a few postoperative croupers with very harsh 
coughs, he found, much to his surprise nothing but a minimal amount of phlegm in the trachea. 
The cough was out of all proportion to the manifest irritation. 


his is not to say that severe purulent infections can not develop in croup patients. In the 


pre-antibiotic days they frequently did (Neffson**). The situation may be likened to the 
ecz ma patient in w hom the primary difficulty is within the skin and se ‘cond: iry infection occurs 
in area of decreased resistance on the skin. 


im especially indebted to Drs. Leonard Bachman and Alfred Freeman for making this 


f the paper possible. 


il 
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length and (4) site of operative procedure, 
and (5) seasonal variation. 


Results. There were included 1180 
children®. Of these 56 developed croup, 
most of them within the age group 
| to 3 years. Both this age group and 
the age group to 4 years proved sig- 
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lt ) Al] Other 
Years \ves 
Croup (46 
P< 
Non-croup 1S2 (16 O49 


The results in either of the abov 


nificantly higher than the rest. (Fig. 1). tables could have occurred through 
2605 
2404 
e204 | THE INCIDENCE OF POST- 
' OPERATIVE CROUP IN 1180 
. CHILOREN SUBJECTED TO 
2007. ENDOTRACHEAL INTUBATION 
‘ FOR ANESTHESIA 
1804 | 
160-4 
1404 
> 
z 
z 120 1s No croup seen 
3 post - operotively 
6 
1004 Developed croup 
= post operotively > 
a 
= 
z 
64 56 
os 
* 
} 2 
33/26 


6 Months All Other 

to 4Years Ages 
Croup 40° (71%) 16 
~ 
Non-croup 385 (34%) 739 


°The figures in each cell represent the 
number of children out of the total 1180 
who underwent operations and who fit into 
that particular category signified by the cell. 


°Chi-square analysis was used in each instance. The 


used throughout. 


tReferred to as “subgroups.” 


NUMBER 
€ 


the interdependence of these witl 


other characteristicst (season, site of 
operation, and others ). Therefore thes 
homogeneous subgroups were eacl 
tested and age was shown to be inde- 
pendent of them all (see below). This 
same interdependence of characteris 
tics holds true for season, site of opera 


tion, sex, and length of operation 


05 level of statistical significance 
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well, and in so far as was feasible each 
was tested with its subgroups. 

Of the 56 children with postopera- 
14 were male and 12 were 
female. This preponderance of males 


tive croup, 


is statistically ‘significant. 


Male Fe male 
Croup 14 (79%) 12 
- P<.05 
Non-croup 736 (65% 388 


The proportions of children develop- 
ing croup were not significantly differ- 
ent when broken down on the basis of 
the site ol operative procedure. Site 
| represents all operations on larynx, 
trac hea. tonsils and adenoids. and sott 
palate Site Il represents operations on 
sites in oral cavity except those listed 
for I: lips, bronchi and stomach, on 
heart neck. Site 
Ill represents all other locations. The 


and great vessels of 
intermediate area (Site Il) was tested 
in combination with both Sites I and 

Iplus 


( ll (25% 14 
- P>.05 
N roup 343 (31 770 
| I] plus 111 
Croup 7 1S 
AY roup 204 


lhe longer the operative procedure, 
the more chance the child has of de- 
veloping croup, with one exception 
shown below. Operations were divided 
into 3 groups: (1) less than 39 min- 
utes, (2) from 40 to 89 minutes, (3) 
90 minutes or longer. 


40 to 
39 min. SY min. YO min. 
Cr 6 95 15 
P<.02 
No roup 314 392 218 


Eisner: 
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Within the age group of 1 to 3 years 
length of operative procedure is not a 
significant factor in the production of 
croup. 

40 to 
39 min. 89 min. 9O min. 


Croup 4 12 6 
P>.05 
Non-croup 30 71 38 


In all age groups except 1 to 3 years 
length of operative procedure is a 
significant factor in the production of 
croup: the longer the operative pro- 
cedure, the more chance of develop- 
ing croup. 

10 to 
39 min. 89 min. 9O min. 


Croup 2 13 9 


‘ P<.02 
Non-croup 280 


320 177 


In September and October there is 
an increased incidence of croup which 
is statistically significant when com- 
pared with all other months. 


September-— All Other 


October Months 
Croup 28 (57%) 21 
P<.001 
Non-croup 344 (34%) 679, 


Within the age group | to 3 years 
season is statistically significant, that 
is, the child of age 1 to 3 has a greater 
chance of developing croup in Sep- 


tember-October than in any other 
period analyzed. 
September- All Other 
October Months 
Croup 13 22 
P<.05 
Non-croup 55 155 


Within September and October the 
proportion of children 1 to 3 years who 
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developed croup is significantly higher 
than the proportion in all other ages. 


All Other 
Years Ages 
Crouy 13 15 
P< OO] 
Non croup 55 289 


Males of age 1 to 3 vears are more 
SUSC eptible to postoperative croup than 
males of other ages. 


lto3 All Other 
Years \ves 
Croup 18 °6 
P< .00] 
Non-croup 123 615 


We can summarize the above in- 
formation in the following way: (1 
Age 1 to 3 has significant effect within 
the homogeneous subgroups of time of 
operation, season, and sex. (2) Time 
of operation has significant effect in 
other than the 1 to 3 year age group. 
significant effect re- 
gardless of age. (4) Sex has significant 
effect, but not (5 


proc edure 


3) Season has 
site of operative 


carried 
further and demonstrate (in data not 


These analyses have been 


presented here since they are not di- 
rectly pertinent to the thesis of this 
paper) (1 that time of operation has 
significant effect in seasons other than 
September-October and regardless of 
sex, (2) that season has no significant 
effect within time of operation and has 
significant effect for males but not for 
females, and (3) that sex has no sig- 
nificant effect within any season, and 
sex does have a significant effect, re- 
gardless of time of operation in age 
groups other than 1 to 3 years. 

Many other factors may be of sig- 
nificance but were not available for 
analysis. They include the size of the 
tube in relation to the larynx, the pre- 
vious experience of the anesthesiologist, 
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what cultures of the larynx would rx 
veal, the history of allergy. and, pert 
nent to Part Il of this paper, th 
history of feeding and _ toilet training 
difficulties. 

Figure | 


shows the incidence of 


croup in each age group. It can be 
seen that postoperative croup is pra 
tically nonexistent in neonates who, 
we would suppose, have the smallest 
larvnxes. 

The age group preponderance at | 
to 3 vears is the same in “viral” croup 
( Davison", Nelson*® 
McCreary*’, Rabe*®**) (Fig. 2) and 


spasmodic croup (MacKenzie*’, Os 


Paterson and 


ler*") as is the sex preponderance ot 
males. 

All 1180 cildren were subjected to 
the same exogenous insult, endo 
tracheal intubation, but only 56 de 
veloped croup and these were clustered 
in a specific age group in which is seen 
a small, but not the smallest larynx 
This is strongly suggestive evidenc 
that an endogenous susceptibility to 
this form of croup exists and is mor 
important than a traumatic insult t 
the larvnx or the size of the larvny 
per SE. 

PART (A 
roRIES OF 1] CHILDREN WHO HAVE 
croup. Nelson*® states: “The nervous 
type of child is more often affected 
(by croup 


DEVELOPMENTAI HIs 


than is the phlegmati 
child.” Further, croup is a “catarrhal 
inflammation in which the severity of 
the laryngeal spasm is out of propor: 
tion to the infection.” It is a disorder 
which “almost invariabh 
during the night hours.” In this last re 


comes on 


spect as well as its response to emeti 
agents (bronchocathartics ) it simulates 
attacks of (asthma 
some degrees of which are occasion:ll 
present 


bronchospasm 
along with the croup. The 
emotional component in asthma is now 
well documented and its psycholog cal 
meaning fairly well understood ( /es- 
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sner et al.°, One might well anticipate 
that the larynx, composed as it is of 
striated derived from 
both hypopharynx and respiratory tree 


ind standing 


muscle fibers 
as it does at the gatew: tY 
to both the lungs and digestive tract, 
would be fraught with potential for 
the expression of emotional conflicts. 
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Methods. 
histories are presented were seen in pediatric 


All of the children whose case 


setting. Interviews for each case varied from 


totaling 4 
hours. The information was gained by (1) 


30° minutes to periods of time 


the mother’s spontaneously offering it, and 


(2) in answer to specific questions taken 


from a_ typical developmental history form 
used by a psychiatric social worker. 


COMPARISON OF THE AGE INCIDENCE OF CHILDREN WHO DEVELOP cROUP 
FROM "VIRAL" INFECTION AND FROM ENDOTRACHEAL INTUBATION 


100% 


Davison 
infectious 
Croup 


Rabe 
infectious 


19 CHN ) | Croup 


O-3 YRS. 


see Fig. | 
3 years. Rabe, 


the ages of 6 and 54 months. 


3-7 YRS. 


| Post- 
Operative 
Croup 


7-12 YRS 


2.—The first 6 months of life are remarkably free from post-intubation form of croup 
but neither Rabe4® nor Davison!! divided this period off from the rest of the first 
however, notes that all 35 tracheotomies were performed in children between 
Paterson and McCreary*® also note the heightened incidence of 


croup after the first 6 months of life and before the third year. 


What is meant by “the nervous type 
of child,” and why should nervousness 
in small children’ express itself either 
secondarily kindled 
concomitant infection of the 
histories presented 
below are an attempt to shed light on 
these questions. In the discussion a 
possible answer is suggested. 


spontaneously or 
by a 


The case 


Case Reports. case 1. Harry M..° a 2%- 
year-old child, had developed croup a few 
days after the disappearance of a measles 
bronchopneumonia. His mother had noted 
hoarseness the morning of his discharge from 
the hospital when she had come to take the 
child home. His bed had been pushed out 
onto a windy corridor where his mother 
felt he had possibly caught a draft. During 
the next 48 hours inspiratory stridor had in- 
creased until a tracheotomy was required to 


his history was offered spontaneously by his mother. The information gained here was 


i basis for the questions asked the other mothers. 
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hereafter the child did well 
ind would have been allowed to go home 
but that the tracheotomy tube could not be 
plugged off without inspiratory stridor 
veloping It was 9 months betore the tubs 


Save his life 


could be removed without jeopardizing his 
airway Subsequently, the bov was subject 
to weekly upper respiratory infections which 
began during the day but turned into stridu 
lous breathing at night and kept his mother 
inxiously at his bedside. While I was dis 
cussing with the mother the management of 
the recurrent re spiratory infections and croup, 
she told me of a second problem which she 
said was worrying her as much as the croup 
Harry would eat only some solid foods, and 
these only if diced. Cream of wheat. mashed 
foods of any sort he pushed away from 
himself or spit out (after they had been 
forcibly urged into his mouth) saying “dirty” 

nasty He would take corn flakes alone 

milk alone but neither if they were mixed 
together. With this unequivocal story sup- 
ported by the mother’s admission of punitive 
toilet training, correction utilizing the meth 
ods outlined by Jacobs*4 for feeding prob- 
lems arising out of conflicts in the toilet train- 
ing stage was instituted. Within 2 weeks the 
feeding probl m disappe ared remarkably, and 
further, to both the mother’s and my de- 
lighted surprise, croup no longer occurred 
During the next 5 months I saw the child 
four times for respiratory infections and he 


Whether there 


or causal relationship operative 


never agaln became croup 
was chance 
here must remain for the future to decide 
No child with such a_ persistent croup has 
presented himself for therapy since. But as 
the thesis of this paper Is developed it 1s 
hoped that one may understand my prefer- 
ence for the relationship to be one of mor 
than coincidence 

The other pertinent information in this 
case discloses Harry to have been an un- 
wanted child. The mother vomited throughout 
het pregnancy and made 


cessful 


repeated unsuc- 
attempts to empty her uterus. She 
was “determined that she wasn’t going to 
have him!” 

After a medically uncomplicated birth he 
was breast fed for 2 months, and he vomited 
continually finally refusing the breast. At 
1% months he had had the first of three 


ittacks of bronchiolitis. Punitive bowel train- 


ing began at 9 months. Hand spanking for 
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food smearing had begun earlier. Persistent 
finger sucking abruptly halted at one vea 
when the mother believes that her husban 
burnt Harry’s thumb with a cigarette, thoug! 
the father denied this There was frequent 
biting and Harry serious!y hurt cousi 
whom he disliked. Harry was the smartest 
cleanest, and most serious of the 5 children 
The first separation from the mother 
curred at 25 months of age during the meas 
bronchopne umonia. It lasted for 3 weeks an 
Was poorly tolerated 

CASE 2.—Beverly S. was breast fed her fir 


2 months of lite She was switched to the 
botth abruptly because she developed a cold 
Thereafter she ha 


“colic” and constant crving at night. Toilet 


cough and vomitin 


tramming be gan at 4 to 5 months and bows 
training comple ted at Ll months. At 6 mont! 
the child refused semi solid foods even 

mixed with milk in the bottle The feedi 
problem progressed ind was worst despit 


lically in tl 


brief attempt to intervene me 
fourth Veal \t LO months she 
chickenpox then measles. She did not. re 


quire tracheotomy 


cle Ve lope 


Sleeplessn SS ind pl 
were constant problems during her secor 
vear. Punitive toilet) training persisted a 
there were open fights over bladder traini 
with whippings from both parents. Mrs. S 
was pregnant three times between Beverly 
second and fourth vear Iwo of these pre 
nancies terminated successfully, the last w 
a 2-month abortion. During the mother’s he 
pitalization for the miscarriage Beverly w 
hospitalized with idiopathic thrombocytopet 
purpura which disappeared spontaneos! 
Subsequently at age 4, Beverly had recurrs 
episodes of croup. At 4 years of age she 1 
fused all foods but milk and this had to 
given in a_ bottle. She extraordinar 
clean, would touch nothing that was dirty 
extremely serious nd was said never 
smile 

Marilyn D was breast fed for 2 
months and gradually weaned. She had c 

a few times, but her mother remarks: “Not 
ing ever happened to her. She was a ton 
baby!” At 4 months she was taking fn 


and cereals well but thereafter they spank 


CASI 


her hands if any smearing occurred and 
child balked, refusing vegetables and la 
meats. Still at 3 vears she refused to take milk 
unless it was offered in a bottle with a nip; 
Toilet training began at 6 months and bo 


Bronchiolitis freque ntly occurs in a child who has done much coughing or vomiting « ly 


in infancy or at the time of the infection 


problem is under more careful study at present. 


prior to the onset of the bronchospasm. ‘| his 
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training completed shortly thereafter. Blad- 
der training was completed by 14 months. 
tantrums and 
breath-holding spells She frequently bit and 
she tore clothes with her teeth. 


[here were many temper 


At 2% years of age she was seen in clinic 
for angioneurotic edema of her arm and face 
following an episode in which the child 
climbed into the medicine cabinet and 
smeared a soap grease preparation over areas 

i which the edema later appeared, The child 
had been severely punished for this. Just 
ior to this, she had become a severe feed- 
ng problem and pica was developing. After 
he edema cleared, the mother accepted the 
idea of relaxing her cleanliness training and 
the feeding problem and the pica abated 
somewhat; hair pulling and spitting began. 
Appetite improved. One evening the child 
took a pound of butter and smeared it on 
the kitchen floor. The mother cleaned it up 
without punishing the child. That nieht the 
child (who had gone to bed completely well ) 
wwakened with inspiratory stridor that grad- 
ually abated with no therapy. 

Mother further remarked that the child 
was cleaner, fussier, more defiant and ag- 
gressive, more independent and smarter than 
any oft her siblings 

CASI j Albert B was described as a 

bby child in infancy. There were 2 months 
of breast feeding, then for no apparent rea- 
son an abrupt switch to the bottle with no 
lire effects that the mother recognized. He 
always enjoyed biting and did much more 
of it than any of his 4 brothers. At 14 months 
he was put in a children’s home for 3 weeks 


while his mother was having her fourth 
baby. On returning home he was “strange,” 
‘refused food.” and was “defiant.” Before 
this separation as well as after it he was 


punitively toilet-trained by his diabetic and 
physically disabled father. Bowel and bladder 
training was completed by 2 years of age. 

He was described by his mother as the 
most sensitive, cleanly, obedient, affectionate, 
ind serious of her children. He had frequent 
temper tantrums. At age 3, he had his first 
ittack of croup. At age 4, he had a second 
ittack which required tracheotomy. He had 


been wildly and laughingly (“unlike his usual 
self running around on a hot day at a 
birthday party, extremely excited by the 
event. His appetite was “enormous.” That 


evening he went to bed just slightly hoarse 
ind awoke in a terrorizing state of stridulous 
He was rushed to the hospital 
Where a tracheotomy was performed. He 
vomited twice with only very temporary 


reathing 
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change in the stridor and he subsequently 
underwent laryngeal intubation. 

CASE 5.—Kathleen C. suffered from three 
episodes of croup, the first at 4 8/12 years, the 
second at 4 10/12 years, the third at 5 1/12 
years. Her developmental history was one 
of profound maternal deprivation as well as 
recurrent serious illnesses in herself. During 
pregnancy her mother had numerous hospital- 
izations for “nervous break-downs” in a men- 
tal institution. She attempted frequently to 
abort the pregnancy, finally resigned herself 
to it, and made up her mind to have a son. 
During the first year Kathleen had recurrent 
vomiting and was hospitalized markedly de- 
hvdrated at 8 months. At 9 months, she was 
again hospitalized for seizures following a 
fall from a couch. A subdural hematoma was 
evacuated but seizures have recurred _peri- 
odically to the present time (now 6 years of 
age). During this hospitalization at 9 months 
she was found to have pyelonephritis second- 
ary to a vesicle neck obstruction. She required 
three cystoscopies and finally operative cor- 
rection of the urinary bladder abnormality. 
She was discharged home to a mother who 
was in the throes of an upset marriage. Puni- 
tive toilet training ensued. There were two 
episodes of bronchiolitis. She cried excessively, 
drooled continually, and was a restless sleeper. 
With considerable wrath she bit herself as 
well as others. She had many breath-holding 
spells, would hold her ears while rocking 
her crib for hours at night. At age 5 6/12 
she underwent a nephrectomy for a non- 
functioning kidney. 

\ feeding problem has been present from 
the neonatal period to date. She has refused 
almost all foods except a few table foods and 
milk. 

When sent to school, she refused to pay 
attention and swore at the nuns. At home 
she had 2 or 3 temper tantrums daily. Her 
mother and father had separated when she 
was 3 and rejoined when she was 534. 

Her mother described Kathy as an ex- 
tremely obstinate, very serious, excessively 
clean, exceptionally disobedient child who at 
times was a “vicious fighter.” 

case 6.—Milton B was a 4 lb. 8 0z. prema- 
ture whose mother suffered from recurrent 
vomiting throughout her pregnancy so that 
she had to be hospitalized for weight loss. 
In his first year Milton had recurrent upper 
respiratory infections and colic. A severe feed- 
ing problem developed within the first 6 
months. Milton would “spit out” his cereal 
and his mother would force it back into his 
mouth. Bowel training began within the first 
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ind was complete by 1 vear. It 


requires frequent spanki igs Meanwhile 
Milton refused all but a few table foods 
nd some sweet desserts. If his hands wer 
dirtv the child refused to eat any food. The 


ilw iVS had drooled excessively 


Recurrent croup had started at 10 months 
He | similarly deve loped freque nt episodes 
 tonsillitis and finally a peritonsillar abscess 
id to he lanced 

femper tantrums began at 17 months and 
were present daily. To the present time Milton 
usually expresses his anger by biting the pel 
son at whom he seems to be angry. His finger 
sucki ind biting were severe enough to 
| roduce | leeding ibmost daily 

Milton was said to he exceedingly clean 

well as very tive. He would frequently 
sk to have his hands washed. whether ot 

. 3 seemed to need it And though the 

ther led him a “happy baby he ried 
himselt t slec p ea h night 

ASI Carol MeN. had recurrent croup 
since Loe Her mother’s pregnancy was 
k by frequent bleeding episodes. Her 
lirst veal life went well. She toilet 
trained in tew davs at age 1 vear, with “no 
tH lt, Her mother thought her the most 
tl ular” ind “overly concerned” ot het 

5 Idren: she would demand to be imme 

l \ hanged it her clothes became. dirty 

| 1 been some what. of problem 
Carol would eat only raw vegetables 
I ked ones 
i\other remarked that Carol's 8-vear 
ther id been excessively tidy like 
Carol and had also had recurrent croup But 
in the past vear he had become very sloppy” 
his adress His croup, she believed, had 
lecreased in frequency as well 

CAS Pauline B. had recurrent barkin: 
\ ugh for months at 2% vears 
S] vas described as “particular,” “fussy, 
the eanest of 5 children, the easiest to 
Li ‘ the best talker. She would bit 
her sister when she was angry with her. and 
she had pica on ind off as well is thumb 
sucki which the mother had broken by 
punis ent but which had returned when the 
hild w hospitalized at 1 year for a second 

nfected immunization site 

1 been ibruptly weaned from. the 
bi t months for no ipparent reason 
S| would eat only mashed foods. never solid 
1s 

CAS ) Steven G. had 4 episodes of 


it age 4 required tracheotomy 


of the 


Was an associate 


*s mother 
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He had fed 
and he had occasional vomiting and freque 


colic He bottle feedin: 


been breast for one mont 


was changed to 


becaus« he could not be satisfied He hi 
shown a good cle il ot “independence” 
one vear of age (which his mother viewe 


with an admixture of pride perplexity 
fed by 
mother 


ind gettir 
not le t 


ilwavs refused stewed food 


refusing to be his mother 


very angry it would him « 
by himself. He 
Bowel training was completed by 


the child 


grandmother 


veal 
trained by h 
his moth 


und he 


opportunities 


had been earlier 
but h 
had complicated the 
to stool at th ippropriate 
his mother. He 


IS defiance ot 


retuss 


le SsSOnS 


Was dese ribed as very clean] 


he would not eat if there were a spot on |} 
clothes or on the table cloth He was sa 
to be very stubborn as well as very serion 
His most severe attack of croup develops 


on the evening after the following events: | 


| 


nt 


in a bath with his younger brother Stev 
became very talkative about his younger 
brother's genitals, shortly thereafter (thou 


he had just finished supper he demand 
and his mothe took 
le He 


him yx 
excitedly 


more food him outs! 


and bought 
to run are 


was allows 
in the 
urine in iarkedly 
hoarse He awoke in the middle of t 


severe ttack which 


Warth suimn 


aul ind ( 


and 
night In a necessitat 

tracheotomy 

Susan B fed for 
becat 

The 


following t 


CASE 10 was breast 


months. She was tbruptly weaned 


her mother had become pregnant again 


was excessive crying at night 
weaning. No feeding 
but the child had 
from smearing foods by the mother’s keep 
them out of her reacl At 


the child had a brief spr ll of a barking cor 


proble ms were 


been ostensibly prohibit 


one vear of 


which may well have been croup. Mrs 
had been unable to toilet-train her daught 
she said she could not antici 
when Susan would have a bowel movem« 
One dav she noted Susan then 24% ve 


Crimacing as she were thout to hav 


bowel movement. The child was whisked 
to the potty chair where she wriggled 
screamed, refusing to defecate. Her mot 
then offered her hocolate bar which 
ate, in return for which, she gave her mot 
the desired stool. Thereafter, she was be 
trained 

On the day of her croup attack. (wl 
was not preceded by an upper respira 
infection) Susan was wildly running ar 


It is believed that much informatior 


fatigued, dirt 


B 


present 


in 
in t 
| 
not 
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inta 
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Hov 
heve 
ul 
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a dirty corridor playing with her hands 
i the dust. 

Het 
Susan would frequently warn her 
not to put objects into his mouth: 
on that it’s dirty.” 
Sabatino O. was an LIL Ib. 8 oz. 
at birth. His mother had wanted 
girl, since she already had other 
2 girls. For the first month of 
somewhat 


mother denied thumbsucking or pica. 
brother 
“Don't 
chew shoe; 

CASE 
infant boy 
and only 


his lite 


than his 


boys 
Sabatino vomited 


siblings 


more 
had at a comparable age 
However, lhe developed painful defecations 
with bleeding on two occasions 


had 


onset of 


pro talgia 
which his siblings 
birth till the 


symptom Ww ith 


evel suffered trom 


croup at 8 months. He had one month of 
colic, more severe than any of his siblings. 
From the very start he refused all solid foods 
ind would take only his bottle. The mother 


restrained him from all forms of 
eX ept at the bottle 
His siblings had not 


was no need for restraint with them, 


sucking 
She gave him no pacifier. 
been finger suckers and 


the re 


were they feeding problems in any Way 
When the 


tor tee dings his 


child was big enough for a spoon 
hands were slapped to pre- 
spat out all 
himself 


His weight gain was good and 


vent) smearing and he foods 


with his bottle 
his mother thought him a very happy baby. 


upon him, contenting solely 


She felt the child to be more high strung 
ind more trouble than his siblings, none 
f whom had had either croup, asthma ot 


nchiolitis 
There was no family history of 

At 8 
i bronchopneumonia with a superimposed epi- 
Ipecac effected vomiting, after 


allergy. 
months of age Sabatino developed 


ot croup 


which Inspiratory stridor cleared, to be re- 
laced by which re- 
sponded child’s 

ection proved resistant to the initially used 


and fever, irritabil- 


expiratory wheezes 


well to epinephrine. The 


he iotherapeutic igents 


ity, dyspnea and a patch of upper lobe 
br chopne umonia all persisted 3 days atter 
both laryngo- and bronchospasm had dis- 
ip] ire d. 

BRIEI SUMMARY OF THE CASE HIS- 


manifestations of 
tension were seen frequently: colic in 
temper tan- 
breath holding spells in 
proctalgia in one.® 


TORIES. 


Nonspecific 
excessive crving in 5, 
trums in 

rocking i one, 


both colic 


he etiology of 


it t present time 


Eisner: 


and proctalgia may, of course, be 


THE PREDISPOSITION TO CROUP 
children reflected an un- 
Six ol 
in the 
their 
the other 
5, the mothers denied punitive toilet 
training but in other wavs belied their 
excessive concern with cleanliness. 
Feeding problems from a mild to 
severe degree were present in 10 out 
of 11. Excessive vomiting in infancy was 
present in half the children. Other evi- 
dence of tensions around feeding and 
sucking activities were frequent: biting 
6, thumb sucking in 
other 
The arises as to 
whether the tension seen in these chil- 
dren is related to the fact that the 
“severity of the larvngeal spasm is out 
ol proportion to the infection.” Further. 
does the fact that laryngeal spasm can 
occur without 
mean that the 
a reactive anatomical site to express 


Ten of 
usual concern with cleanliness. 
the mothers took 
toilet. training 
being fussy housekee pers. In 


great pride 


and boasted of 


pica in an- 
3, drooling in 


question now 


antecedent infection 


larvnx is being used 


tensions? 


PART U. (B) REVIEW OF THE PSYCHI- 


ATRIC) LITERATURE ON LARYNGITIS IN 
xDULTS. Below is a review of 3 psychi- 
atric articles dealing with what is 
assumed to be the adult analog of 


It will be seen that 
constellation of 


croup, 
the emotional] 
tensions which were present in chil- 


larvngitis. 
same 


dren with croup is present in adults 
in whom laryngitis has appeared as a 
conversion reaction during some form 
of psychotherapy. 

The most interesting report is that of 
Greenacre'’. In one of her patients who 
had three attacks of laryngitis occur- 
ring during psychoanalysis, Greenacre 
was able to support a speculation that 
the patient had had conflicts around 
early feeding and cleanliness training 
by a diary kept by the patient's mother. 
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here were both overgratification and 
deprivation in feeding: the child was 
kept on the bottle for 15 months with- 
out any solids being added. There was 
punitive toilet training in which the 
mother took pride. Greenacre remarks 
that out of this situation was created 
a “peculiarly disturbed balance” be- 
tween the gratifications gained from 
teeding and those gained from being 
clean. In adult life this disturbance was 
reflected in the patient’s dreams which 
contained distorted references to both 
feeding and stooling. 

The other reports unfortunately have 
no information on the developmental 
history but reconstruct speculatively 
the unsatisfactory nature of these early 
Sault? unsatisfied 
needs to be fed, needs to bite and in- 
jure by biting, as well as the desire to 
soil as the central situation in which 
laryngitis occurs. 

Wilson®* reported a similar pattern 
in a patient who suffered with chronic 
constipation. He felt that the denial 
of the need to be fed and denial of the 
desire to hurt another were paramount 
in this patient at a time when the pa- 
tient was furious with his own mother, 


experiences. 


a mother-substitute figure, and the 
analyst all at the same time. An analogy 
is demonstrated between frustrations in 
the early feeding situation and frus- 
trations coming from these three im- 
portant figures in his life. 

These patients as well as the pa- 
tients of Part ITA demonstrate unsatis- 
factory early feeding (too much or too 
little gratification), biting, difficulties 
out of soiling, stooling and cleanliness 
training which run as a thread through 
all. 

\t the present time a statistical meth- 
od is being devised to verify these 
findings mathematically. One would 
also like to have these observations 
verified by someone trained in psychi- 
atric techniques in children. 


January, 1959 


One may also wonder how feeding 
problems and _ toilet ‘training problems 
could have anything to do with a 
respiratory disorder. The theme (the 
interconnection between feeding and 
is to be devel- 
oped further in the consideration of 
Ipecac therapy in Part III, and it will 
be related to the toilet training difficul- 
ties and the consideration of the pre 


respiratory disorders ) 


disposition to croup which is to be 
elaborated in the discussion. For the 
moment, to realize the embryologic 
intimacy of respiration and alimenta 
tion one has but to think of the condi 
tion, tracheo-esophageal fistula 
which to be fed is literally to be 
asphyxiated. 

PART 11. A SHORT STUDY ON THE US! 
OF IPECAC IN CROUP. A Possible Explan 
ation of its Action, A Possible Diagnos 
tic as Well as The rape utic Value. This 
section of the report is included tor 
two reasons. The first is that of the 
theoretic implications in the use of an 
emetic agent for the treatment of a 
laryngeal disorder, such implications 
would seem particularly pertinent in 
the light of Part Il in which feeding 
problems were related to croup and 
laryngitis. 

Though a number of texts (Boies* 
Holt and MelIntosh?®, MacKenzi« 
Osler*’, Slobody®!) suggest that syrup 
of ipecac be used in croup, so far as 
I know, no systematic study has ever 
been performed to evaluate it. There- 
fore, a second reason for this sections 
inclusion is to evaluate ipecac’s use- 
fulness. The texts above referred t 
suggest that ipecac works through its 
emetic action. It, therefore, seemed 
feasible to study the effect of vomit- 
ing on croup by using hospital charts 


Method of Study. Fifty-three inpa 
charts from the Hospital of the Universit 
Pennsylvania and the Children’s Hospit 
Philadelphia from the past 3 years were Te- 


} 


viewed. In order for the chart to be include 
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either inspiratory stridor, inspiratory wheezing 


hoarseness had to be noted by the exami- 
ner during the child’s course in the hospital. 
The chart had to be signed out solely as a 
laryngobronchitis. All the information below 
immarized was taken from either the intern 

resident’s historv note 
Results. There were 23 episodes ¢ of 
vomiting reported in these 53 children 


prior to hospitalization. Ipecac was 
only noted to have been used twice. 
attack subsided 
Of those in whom 
vomiting occurred without an emetic 
being given 2 seemed worsened and 
5 were temporarily improved. In the 


preponderant number (15) either no 


In both instances the 
but returned later. 


change was observed or no change was 
recorded on the chart. 

COMMENT results might have 
interpretations. — First, 
temporary im- 
of 23 episodes, and last- 


These 
two possible 
since there was only 
provement in 7 
ing improvement in none of 23, one 
may say that the drug’s action was of 
alternative interpreta- 
that the emetic action 
had a diagnostic if not a therapeutic 
value. 


no value. The 
tion would be 


This is seen if one considers the 
action of ipecac which 
incompletely understood at 
though it deserves further in- 
Weiss and Sprague’ be- 
lieve that ipecac works in paroxysmal 
vagal reflex 
mechanism acting through the medulla. 
gastric irritant effect 
action of which is un- 


pharmacologic 
is only 
present, 
Ve stigation. 


atrial tachycardia by a 


It also has a local 
the resulting 
known. The vagal action is what is be- 
lieved to inhibit the tachveardia. The 
exact mechanism of action in croup is 
also unknown. However, one may spec- 
ulate that 
esosphageal relaxation (Best and 
Tavlor® in man the larynx 
is derived from the same embryonic 
anlage as the esophagus ( Patton*' ), 


since vomiting induces 


and since 


\n illustration of its diagnostic 
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laryngeal relaxation coincides with 
esophageal relaxation. This termination 
of laryngospasm would be mediated 
through vagal impulses. Unless this 
speculation is completely in error, one 
would surmise that ipecac only alters 
laryngospasm and perhaps some of the 
bronchospasm that is present (the 
“broncho-catharsis” which allergists 
talk of ). It probably has no effect on 
the other very important component 
of croup, subglottic edema. It is the 
edema which is usually the reason for 
tracheotomy. 

Thus, persistence of inspiratory 
stridor following vomiting may be 
taken as a sign that edema and not 
laryngospasm is the important element 
with which one must cope. It would 
lead one also to be more concerned 
about the possible presence of a mem- 
brane or foreign body. 

It is noteworthy that emesis brought 
either a possible exacerbation — of 
symptoms in 2 children or no change in 
15 others all of whom 
were subsequently hospitalized. 

Perhaps there is a diagnostic (or prog- 
nostic) value in the vomiting which 
can be of use to the physician if he is 
willing to haz: rd the chance of aspira- 
tion pne umonia. ° 


svmptoms in 


That reversal gastrointestinal mo- 
tility should effect a laryngeal disorder 
suggests an inter-relationship between 
the respiratory and alimentary tracts. 
Their neurophysiologic unity is to be 
elaborated further in the discussion. 
The possible relation of this unity to 
feeding problems is also to be presented. 

Discussion. In the pages to follow, 
though a holistic view of croup is en- 
tertained, only predisposing factors will 
be discussed. Historically almost all 
research has been directed at the pre- 
cipitating agents of croup. Anatomic 


value in sorting out the different components of croup is 
seer) in the case of Sabatino O. recorded in Part II. 
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considerations (jackson and Jackson*’, 
Rabe! neurologic elements ( Jackson 
and Jackson**, Ley**, MacKenzie*®, 


Oslei emotional susceptibility ( Et- 
mueller', Ley*?>, MacKenzie*®’, Millar®*, 
Nelson**, Osler®”) have also been sug- 


gested, but no attempt has been made 
svstematically to investigate any of 
these 

That 
of great significance is amply demon- 
strated by the 


postoperative croup. This syndrome in 


some endogenous factors are 


statistical analysis of 
many clinical respects is similar to the 
infectious variety. It occurs following 
endotracheal anesthesia. The  com- 
monly accepted etiology of postopera- 
tive croup is that the friction of the 
airway against a small, tight subglottic 
region produces inflammation and exu- 
dation in an area where there is an 
Jack- 


son Because the subglottic region 


abundance of subareolar tissue 


has a small diameter, the edema rap- 
idly encroaches on it and obstructs it 

Analvsis of 
children with postoperative croup re- 
vealed fom 


data collected on 


factors to be. statistically 


significant. Two of these 


CONC ice 


modi croup statistics, suggesting that 
ill thre a similar 
developmental factor in their causation. 
I xogenous factors 


and the 


age and sex 


with the infectious and spas- 
disorders may have 


season of the vear 
length of the operative pro- 
cedure Vere 
cant and 


than 


dividual and environment in causation 


also statistically signifi- 
more so than sex, but less so 


Thus, the interaction of in 


is underlined; and from these multiple 
significant factors the complexity of 
the etiology of croup emerges. 

One mav ask why each of these four 
ractors 1s of importance. It is the pur- 
itself 
ive distribution, an intrinsic 


pose of this paper to concern 
with the 


element. It will be discussed presently. 


transactional ipproa h suggested by 


January, 1959 
It becomes evident from the data 
presented that the anatomical reasons 
given by the Jacksons** for “acute 
edematous stenosis of the larvnx” fol 
lowing intubation are inadequate. That 
of the size of the lumen in itself is 
untenable since postoperative croup is 
virtually nonexistent in the neonatal 
period, that is, in the infant who pre 
sumably has the smallest larynx. This 
fact is of great importance when onc 
considers that all children were sub 
jected to the same insult, intubation 

In the present study no attempt is 
made to explain the male preponder 
ance. On the other hand, the predilec 
tion tor age | to 3 vears suggests a 
neurophysiologic developmental factor 
with which certain other entities car 
relate well. Greenacre’? reminds us 
that this is an age of inherent muscular 
expansion during which the struggl 
for self-control is paramount. Sphincter 
control is evidenced in this as both 
the toilet training and the speech con 
trol period. The itself was 
phylogenetically a sphincter. Two dis 


larynx 


which 
have much to do with both voluntan 
and involuntary muscle control, asthma 
Holt and MelIntosh2’) and_ breatl 
holding — spells Gibbs and 
Gibbs=") are initially most. fre 
quently in this period and are both 
concerned with the struggle for self 


orders. of respiratory function 


Low. 


seen 


control. It is the age of increasing mu 
cular strength and coordination. This 
last consideration I believe bears son 
relationship to the difficulties in cleanli 
ness training, so often seen in the croup 
children of Part II A. 

It was further seen in Part II A that 
there was a high incidence of feeding 
difficulties in the developmental his- 
tories of children who have had croup. 
Vomiting, 


biting, excessive 


unwarranted pro- 


drooling, 
thumbsucking or 


Kenge 


is applicable here 
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hibition of thumbsucking in the former 
area as well as punitive and antagon- 
istic Cleanliness training were frequent 
Was it from these difficult 
beginnings that a “nervous type of 
child” was observed by Nelson**? 
rhis is not to say that in every child 


findings. 


with croup will be found a history as 
striking as these here presented. But 
the 
healthy child will and must undergo 
frustrations of his infantile instinctual 
needs, though hopefully frustrations of 

i. lesser intensity than those recorded 
in Part IT A. It is, in fact, one of the 
professional obligations of the pedia- 
support. the 
parent in a brand of 
mothering that will at one level (social) 
maturity of the child 
even though at another level ( instine- 
tual) it frustrate him. Without such 
frustration a form of over-indulgence 


process of development the 


trician to educate and 


in xperienced 


encourage the 


would occur and this, Pearson*? states, 
accounts for some of the worst instances 
of mal idjustment. In the light of these 
considerations my own preference is to 
think of croup as a developmental ac- 
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cident (like some forms of vomiting ) 
which at times may be one manifes- 
tation of a serious emotional conflict. 

The psychiatric literature cited is in 
argument with the findings in the case 
histories. Laryngitis in the adult may 
at times be solely a conversion reac- 
tion (Greenacre'’, Saul**, Wilson*? ). 
In the child this strictly neuropsychi- 
atric etiology probably is also seen. 
The laryngismus stridulus (Etmueller! 
Jackson and Jackson?*, Ley**, Mac- 
Kenzie’, Millar**, Osler**, Simpson’? ) 
mav be this disorder. 

The same group of factors may be 
present in the infectious and postoper: \- 
tive variety, but in these two forms an 
exogenous agent touches off the epi- 
sode. In itself the number, kind, or 
intensity of the croup attack can not 
be considered an index of the adjust- 
ment or emotional maladjustment. of 
the child. Since only some of the 1- to 3- 


.vear olds develop postoper: itive croup, 


I think of the endotracheal intubation 
as a seed landing on fertile soil.{ Viral 
infection would have the same signifi- 
cance.§ 


\ statistical study to corroborate these findings is now in process. 


tSince the initial 11 interviews the 
erning feeding and_ toilet 
children 
children with a high frequency, 
not have some 
Osler’? 


particular, 


dislike for other foods ( Jackson?3, 
This is a feeding problem in its own way since now the feeding situation is used 
0 gratify other thar hunger needs and relieve 


author has had more opportunity to question mothers 
training difficulties in relation to both normal and croupy 
It becomes evident that both kinds of problems are present in both groups of 
They are probabl, 
though irrational, 


universal. Rare is the adult who does 


Millar3, 


other than hunger tension. 


psychoanalytic terms croup would represent a fixation at the oral level with a regression 


to t t level 
and adult laryngitis represent a 


“somatic compliance” 


We may further speculate (and Greenacre’? lends support) that both croup 


which acts as a defense against the 


intrapsychic wish to incorporate the libidinal objects of either or both the oral and the anal 


stages Saul#® felt that laryngitis represented a defense against the cannabalistic wish 
to orporate the mother figure. and Wilson5? believed it an upward displacement of anal 

ts. I might add to these interpretations that since the attack comes on during sleep 
or while the patient is falling asleep) and frequently concurrent with an upper respiratory 
infection, it resembles the hypnagogic hallucination of .the so-called Isakower phenomenon?'. 
In this phenomenon the patients have reported while undergoing psychoanalysis that while 
fal asleep during the course of a febrile illness they have had the sens: ition of an object 


mi ¢ toward them. 


By its description the object can be none other than the breast. 


least two common viral infections are thought to be activated by neurophysiologic or 


emotional factors. These are herpes simplex (Blank and Brody® ) and warts (Blank and 
Ral Thus, the recent encouraging reports of a “Croup Associated” virus (Beale et al.4, 
Chasiock®, Cramblett!, Morgan et al.34) do not allow us to overlook what in a broad sense is 


host susce ptibility. 
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At this point, attention is called to 
a recent report on periodic familial 
dysautonomia (Heiner and Blitzer") 
in order to visualize the relationship 
between emotion and physical symp- 
toms. Periodic dysautonomia has as one 
of its most dreaded manifestations 
laryngeal edema and the authors be- 
lieved the edema solely to be derived 
from emotional traumata working 
through a predisposed constitution, in 
their cases inherited. The article states 
that such a phenomenon, laryngeal 
edema, may occur in the susceptible 
individual secondary to emotion. Its 
mechanism is unknown. One may the- 
orize about an autonomic 
system imbalance. 


nervous 


In regard to such an imbalance in 
the vagus nerve Weiss and Baker™® 
wrote: “What we consider as the vagal 
or other medullary center is . . . a con- 
densed and busy relay station with 
some constant, but also with numerous 
continuously changing activities of sen- 
sory and motor connections. Some of 
these active reflexes are innate; some 
develop with the evolution of the body; 
others are the result of training: and 
still others develop with disease.” To 
call the production of laryngeal edema 
innate is to beg the question further, 
as much as to inquire into the mecha- 
nism involved in the development of 
such complex reflexes during evolution, 
training, and disease. 

That such complex reflex activity 
occurs is evidenced by the ipecac ef- 
fect on paroxysmal atrial tachycardia 
(Weiss and Sprague**) and croup 
(Etmueller™, Ley**, Millar**, Osler*® 
That an emetic should be of use in a 
cardiac or a respiratory disorder is in- 
triguing, more so in respect to a pos- 
sible relationship between early feed- 
ing and croup. What relationship ex- 
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ists between the respiratory and. ali 
mentary systems? 

It is obvious enough. There is to be 
gin with an embryonic unity between 
them. Patton! 
and in regard to the larynx points out 
that it is derived from the [Vth and Vth 
branchial clefts as are the pharyngeal! 


reviews their genesis 


constrictors that intimately blend with 
esophagus. Clinically, one sees the non 
specific coughing of infancy as well 

that in later childhood from pertussis 
combined with vomiting. The reason 
for this is that the 
of the stomach fails to close while th 


cardiac sphinct 


same neurophysiologic emptying and 
pressure changing events are occurring 
in respiratory and upper alimentary 
tract simultaneously (Best and Taylor 

There have been experiments verify 
ing the neurologic interaction betwee! 
respir atory and gastrointestinal tract 
(Andersson et al.*, Ogura and Lam 

\ further observation on this primi 
tive unity has to do with the rostral 
infant 
This is similar to its posi 


position of the larynx in the 


( Noback ‘ 
tion in other mammals in which it has 
the added function of olfaction ( Press 
man and Keleman* In the infant it 
has been postulated ( Peiper* ) that 
this position is of use in the early 
suckling activity in order to coordinatt 
breathing and swallowing. The fun 
tion of inspiration in sucking is, of 
course, evident. During late growth as 
suckling assumes a lesser significanc 
the larvnx retreats from this rostral 
position ( opposite cervical — 
IV) until in the 2- to Epa old i 
to be found at C V or C VI, mary 
lowing puberty at C =i Noback** 
Knowledge of the phylogenesis of 
the larvnx makes one other contril 
tion to our understanding of croup. Tx 
larynx is first seen in the animal king 


*The larynx also plays an active role not only normal in feeding but normal defecat 


During defecation the glottis closes (Valsalva 
during straining down in attempt to increase intra-abdominal pressure 


maneuver) in order to block outflow of 
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lom in the lung fish (Dipnoi) (Press- 
maniand Keleman* 

This inhabitant of warm water mud 
flats uses the larynx not for phonation 
but for protection, for the organ is a 
muscular sphincter which when the fish 
submerges constricts to protect the 
primitive lung from water and debris. 
When the fish dwells in the mud flat the 
sphincter opens to allow ingress of air. 
Croup might be considered as the re- 
emergence of this primitive function, 
protect the lung from 
endotracheal 
tube, or perhaps just from whatever 
as pernicious 

it. Here is an example of a primitive 
function having only a deleterious ef- 


possibly to 


microorganisms or an 


the small child fantasies 


fect. on man. Many examples of such 
residual patterns are apparent to the 
preauricular 
sinuses, branchial: clefts, and others. 
lt is of further interest that both 
and upper digestive tracts 


student of anatomy: 


respiratory 
share the same innervation through 
the nerve. 

It is the theory of this paper that 
the vagal medullary center (or ad- 
jacent nerve centers) has some “mem- 
ory. of the early feed- 
ing situation and that this combines 


unsatisfactory 


with the tensions developed during 
the muscular coordination  training® 
umely, speech, locomotion, sphinc- 


ter control) to express themselves in 
the laryngeal sphincter and its  sur- 
in the form of croup. 
We might speculate that any agent, 
physically traumatic, or a 
fantasy by the child would touch off the 
“charged” 
through its vagal connections, and the 
attack of laryngospasm and edema 


ensue, 


rounding tissues 
infectious, 


nx ne urophy siologic: lly 


This would explain the 


Vhat is here referred to as 
I il function 


“memory” 
has written: 

us organization are 


level of a 


ination.” 


presented by the temporal aspects of behavior. 
spinal reflex involves time factors for which there is available no adequate 
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There are many reports in the liter- 
ature of the interaction of feeding and 
larvngospasm (Aldrich', Allen, Town- 
sley and Wilson*, .Schwartz*®, Weiss 
and Baker). These are all attributed 
to the so-called vago-vagal reflex. In 
many instances not only laryngospasm 
but heart block develope d. Weiss and 
Baker*® reported a case of hoarseness 
and Stokes-Adams attacks precipitated 
by swallowing. Allen, Townsley and 
Wilson? reported in infants 5 cases of 
“neurogenic stridor” with and without 
cardiac manifestations, all of which 
were precipitated by feeding. Three of 
these tracheo-esophageal fistulas. 
Schwartz’ discusses four forms of 
laryngeal dysfunction in early infancy 
developing after feeding: (1) apnea 
following deglutition, (2) congenital 
laryngeal stridor in which is hypothe- 
sized an immature integration between 
swallowing and laryngeal function ac- 
counting for the stridor on the basis 
of repetitive vocal cord spasms during 
swallowing, (3) stridor with dys- 
phagia which points out the frequent 
occurrence of stridor with vomiting 
and pylorospasm, (4) exudative stridor 
in which in response to swallowing 
exudation occurs reflexly in the laryn- 
geal region. 

To relate the unsatisfactory feeding 
and owe ism of early infancy to 
croup (laryngospasm ) ) which develops 
at one year of age, one has but to 
separate the two events in time, and 
link them by a central neural “mem- 
ory + within the child. That such a 
“memory” of early feeding does exist 
at 2 weeks of age has been shown by 
Seitz®! and was earlier hypothesized 
by Harnik'® and Freud'*®. Whether the 
mechanism is a kind of conditioned 


l- to 3-year-age group susceptibility (see Part I). 


is one of the poorest understood mechanisms of 
“The least studied and most obscure problems of 
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reHex® rather 
think of as 
tion. Weiss and Baker's comment pre- 


than what we gene rally 


“memory is another ques- 


viously quoted is relevant here? 


The vago-vagal theory of | stridor, 
bronchospasm, laryngopyloro-, and 
enterospasm is an ‘old one. Aldrich! 


briefly reviewed the literature on: it 
in 1930. Its relation to early feeding 
as a conditioning factor has, so far as 
| know, never before been put forward. 

At this time one can only say that 
there is an intimate inter-connection 
between deglutition laryngeal 
function. There is evidence to show 


that disturbed early feeding and toilet 
training are frequently found in chil- 
dren with croup and adult disorders of 
larvngeal function, 


evidence 


and some sugges- 
that recurrent 
terminated by correct- 
ing one kind of feeding proble m if it 
of Harry M., Part 
Further there is strong evidence 


tive to show 


croup may be 


is (Case 


ITA 
to 

group, 
tors 
this 


present 


show that a developmental age 


sex, and certain exogenous fac- 
all contributory to a 


disorder, 


form of 
the endogenous factors 
being as or more important than exo- 


genous ones. 


are 


This paper is intended to introduce 
these findings, to open up some aspects 
of croup which hitherto have been 
unexplored, though vaguely surmised. 

Summary. The history of croup is re- 
viewed. 

Part | 
records 


the 
2 


of this paper analyzes 
of 1180 children of 
hours to 13 years who were subjected 
to endotracheal intubation for opera- 
The age of the child, sex, time 
of the year, and length of the opera- 


ages 


tions. 
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tive procedure are all statistically sig 
nificant in 
operatively. 
and 
work i 


age 


bringing 
\ge 


endogenous 


on croup post 
significant 
at 
It is the same 


is always 


suggests factors 
causing croup. 
the 


varieties. 


and 
who 


infectious 
Neonates, 
the larynxes of 
smallest diameter, are practic: neve! 
afflicted with postoperative 
whereas the 1-to-3 old in whom 
the struggle for neuromuscular contro! 
is of paramount the 
most susceptible. 

Part Il suggests that the 
ing and 


incidence as 
spasmodic 
presumably possess 
croup 
vear 
lmnportance are 
early feed 


cleanliness training seem of 


great importance children who de 
velop croup and in adults who develop 
laryngitis as a conversion reaction. Out 
ol of the 
of prevention involving the correction 
of a particular kind of feeding problem 
is advanced. 


one case histories a method 


Part II] reviews hospital records of 
eated with 


results 


croup 
While incon 
stant and temporary, they may still b 
considered as having a 
if 


peutic value. 


patients Ipecac 


therapeutic are 
diagnostic 
lasting thera 


sig 


nificance, if no major or 


There is proposed a theory of croup 


which states that the incomplete! 
gratified early feeding instincts ar 
“remembered” by a vagal center and 


with the tensions of the 
l-to-3-year old during his sphincter 
in the 

presence \ precipitating agent (in- 
fection, endotracheal intubation, 
Hictual infantile fantasy) are 
to bring on the croup attack. 


later combine 


and muscle control tri uining and, 
ot 


release | 


°The conditioning of abnormal and useless (neurotic) behavior has been amply dem 
strated in the experimental animal. Gantt!® showed how, for example, the cardiovascul. 
system may show a conditioned irritability to normal stimuli. 
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RECENT DEVELOPMENTS IN UPPER RESPIRATORY DISEASE 


By J. 


From the Department of Medicine, 


CONTROL of upper respiratory disease 
rests upon the answers to certain fun- 
damental questions involving etiology, 
epidemiology and immunization. Be- 
the agents were un- 
known for the majority of these illnesses 
and progress has been dependent upon 
this information, much effort has been 
directed toward isolation and identi- 
fication of the responsible organisms. 


cause causative 


The: mouse, the embryonated egg and 
the suckling mouse were hosts that 
allowed only small inroads as com- 


pared to those provided by the use of 
HeLa cell, and mon- 
key kidney tissue cultures. Accordingly, 
viruses, isolated from the 
respiratory tract during illnesses, have 


ine ‘mbryo, 


new 


ecently been described. 
itionship to respiratory disease 
1as also been found with most of these 
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new agents, although direct etiologic 
association has been more difficult to 
prove conclusively. Protective effects 
of influenza and adenovirus vaccines in 
volunteers inoculated artificially as well 
as individuals exposed to natural ill- 
ness have established the etiologic re- 
lationship of these viruses to illness?*-*". 
The same procedures must be followed 
with new agents even though they 
might have been isolated during the 
course of respiratory disease and have 
stimulated an antibody response. The 
latter indicates viral multiplication, but 
does not necessarily imply disease 
which results from extensive cellular 
damage. Isolation of an_ incidental 
agent from an illness caused by some 
other virus that may not be recovered 
as readily is certainly a reasonable pos- 
sibility that can be clarified only by 


(115) 
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demonstration of protective effects of 
a specific vaccine for the disease-pro- 
ducing virus. 

How large a number of viruses that 
will eventually be found to be associ- 
ated with respiratory illnesses is diffi- 
cult to predict at present. It seems 
reasonable to guess, based on behavior 
of other infectious agents, that a limited 
number will be predominant causes of 
disease, and a lesser group will appear 
at intervals. Very likely, the immune 
state of the population will determine 
to some extent the major agents, and 
reappearance in new generations of 
nonimmune individuals can ex- 
pected. Nevertheless, this should not 
be a deterring factor in providing suit- 
able vaccines if they can stimulate suff- 
cient antibody to prevent the super- 
ficial type of infection found in res- 
piratory disease. Effectiveness of influ- 
enza and adenovirus vaccines certainly 
is an encouraging point in this re- 
gard!4.22 

INFLUENZA. Renewed interest in the 
problems and importance of influenza 
was stimulated by the 1957-1958 pan- 
demic of Asian influenza A™ Despite 
the mildness of the disease and the 
availability of antibiotics, an increased 
death rate associated with influenza 
and pneumonia occurred all areas. 
This virus appeared in the midst of ; 
relatively nonimmune world popul: 
and was widespread in a few months. 
Although it was only distantly related 
immunologically to known influenza A 
strains, Asian virus was probably anti- 
genically similar to the virus that was 
epidemic in 1890%*. Other unusual 
characteristics included 
of sheep and fowl erythrocytes and ; 
low degree of reactivity with aisle 
antibody as well as nonspecific inhib- 
itors before the virus was well ad: upted 
to an artificial host®7*. 

Another variant in the influenza A 
group also appeared in 1957°'. Al- 
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though this strain did not demonstrate 
as much novelty as the 
Asian virus, it was sufficiently different 
to suggest the possibility of outbreaks 


antigenic 


ww epidemic spread for a time. Influ- 
enza B has shown little variation in 
several vears, but the lack of wide- 


spread occurrence should allow de- 


crease in antibody levels to the point 
that outbreaks may become more 
common. 

Application of tissue culture tech- 


niques to the study of influenza viruses 
has not produced major changes in 
However, 
sible to compare the characteristics of 


procedure. it has been pos- 
the viruses propagated in human tis- 
sue cultures with those of the same 
strains passaged in the egg or mouse 
in order 
are most 


to determine which features 
likely to be the 
growth in the and 
which might be representative of the 
virus in its natural infection of man'* 
“0 Monkey kidney cultures proved to 
be superior to the embryonated egg 
for isolation of the 1954 influenza B 
strains**. The chick embryo continues 
to be the preferred system for isolation 
ot influenza A, including the Asian 
although the latter could be 
isolated with less frequency in monkey 
kidney conventional pro- 
cedures or the hemadsorption method* 7a. 
Serially propagable cell lines have all 
failed to support growth of 
viruses!8.37.378 | 


result of 


laboratorv host 


virus, 


cultures by 


these 


Polyvalent vaccine will now contain 
Asian influenza A as well as the 1957 
A-prime virus and PR8 and the 1954 
strain of influenza B. This should pro- 
tect against current strains as well 
new variants or reversions to older 
types. Since protective effect 
against Asian influenza was shown by 
polyvalent vaccine that did not con- 
tain Asian virus, vaccination at yearly 
intervals might stimulate an antibody 
spectrum sufficie ntly broad to protect 


some 


against new strains’. Despite recogni- 
tion of the early outbreaks of Asian 
influenza, isolation of the virus, and 
emergency production of monovalent 
vaccine, supplies were inadequate even 
in the United States. Such a situation 
in the future could be alleviated pro- 
vided that a finite number of antigens 
existed for influenza viruses. A uni- 
versal vaccine could then be prepared 
that might eliminate the disease. 

Vaccine is prepared commercially 
with virus grown in the allantoic sac 
of the chick embryo and consequently 
contains egg protein. In addition to 
this problem local tenderness or mild 
tebrile reactions to vaccination are not 
uncommon. The use of divided doses 
has been one solution to.this difficulty, 
hut more information is needed on 
the preferred route of administration, 
the amount of virus needed in the 
vaccine, and the spacing of injections. 
\lthough influenza vaccine could be 
prepared with monkey kidney culture 
aineanaed virus, this has not been 
developed beyond the experimental 
stage**. Vaccines used in this coun- 
trv have all contained inactive virus 
for parenteral administration; in Russia 
attenuated live virus has been ad- 
ministered by inhalation®'. The latter 
method is still of doubtful value and 
frequently produces illness. 

INFLUENZA ©. This virus is consid- 
ered separately from the other influ- 
enza viruses because of differences in 
characteristics and_ relation 


disease as well as antigenic distine- 
mt." Although it is quite likely 
that influenza C is related to mild 
espiratory illnesses, sufficient studies 
have not been done to determine its 
frequency in that regard. Most of the 
lations have been from military re- 
cruit populations, but most of the at- 
npts have been made in such groups. 
[hie virus can be isolated and propa- 
ted with ease in the embryonated 
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egg, but growth has not been demon- 
strable in various tissue culture sys- 
tems, including human embryo kidney 
and lung!***, 

COXSACKIE Knowledge of 
the complete role of these agents has 
been restricted by difficulties in han- 
dling them in the laboratory. Some 
strains can be propagated in_ tissue 
culture, but the suckling mouse _ is 
still the only suitable host for many. 
Lack of immunologic relationship has 
enhanced the problems encountered. 
Herpangina has been associated with 
several types of group A viruses, and 
epidemic pleurodynia with those in 
group B. Most of the outbreaks of ill- 
ness due to Coxsackie viruses have oc- 
curred in children. Nevertheless, it is 
likely that proper isolation attempts 
have not been made often enough in 
cases of respiratory disease, and sero- 
logic studies are beyond the scope of 
practicality. 

INFECTIOUS MONONUCLEOSIS. Epidem- 
ics of this illness occurred in the United 
States Army during World War II 
and outbreaks have been common in 
Because the 
causative agent or agents have not 
vet been isolated or identified for this 
disease or group of diseases, there has 
been little progress in understanding 
the epidemiology or means of control. 
Severe illness with a prolonged course 
is sufficiently common to justify con- 
siderable effort in learning more about 
the etiology. Definitive information on 
the effect of antibiotics on the clinical 
course would certainly be useful. It is 
also not clear how often the disease 
occurs in the absence of heterophil 
antibody increments. The complexity 
of the problem is suggested by a re- 
cent report describing Sendai virus 
antibody associated with some cases of 
infectious mononucleosis’. 

ADENOViIRUSES. The isolation of the 
adenoviruses in tissue culture and 


schools and orphanages“ 
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11S) The 


description of their etiological role 
human illness was one of the most sig- 
nificant 


advances in the respiratory 


disease field since the discovery of the 
influenza viruses7*”, In a very short 
time many types, 1 to 18, were classi- 


fied and characterized and a vaccine 
was prepared with those most preva- 
lent?" containing types 
4,7, was efficacious in military popula- 
tions, but its 


This vaccine, 


civilian 
groups has not been determined and 
has been questioned on the basis of 
the small percentage of all respiratory 
diseases caused by 


usefulness in 


y these viruses*’. 
4 and 7 have 
more prevalent in military popul: itions, 
types 1, 2, 3, 5, 6 common in children, 
and all of these, as well as 9, 10, 14, 
endemic in civilian adults, production 
of a simplified vaccine represents a dif- 
ficult problem**. Even though 
viruses produce a common comple- 
ment-fixing antigen, 


Because types been 


these 


titers of cross neu- 
tralization or protection are quite low. 
Justification for a complex vaccine 
containing many types has not been 
derived from the overall incidence of 
respir: atory disease produced by these 
viruses. It is quite possible, 
that the cumulative 
caused by these agents over a period 
of several 


neverthe- 


less. illnesses 


vears would represent a 


sizeable number of sick davs. If anti- 
body — bv a few of these 
strains had a sufficiently broad spec- 


trum, it eal simplify the problem 
since a vaccine could be developed 
that contained three or four 
Studies directed towards 
solution of this problem, but have not 
yet derived sufficient 
bilities in this 
shown by the 


viruses. 
have been 
answers. 
direction have 
neutralizing antibody 
produced against types 7, 7a and 3 
following vaccination with type 7*'. 
HeLa cell cultures continue to be the 
preferred laboratory host system for 
studies of adenoviruses. Isolation of the 


Possi- 


been 
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virus can be accomplished with ease 
from 90% of the y throat 
swabs and inoculation of single tubes!’. 
Although the common complement- 
fixing antigen produced by these viruses 


cases even by 


has been useful in many respects, the 
neutralization test has been necessary 
for typing of strains or diagnosis of the 
specific type causing illness. 


Monkev kidney cultures are 


only 


still the 
preparation 
inacti 
vation of the virus and other procedures 


suitable svstem for 


of virus for vaccine. Formalin 
are similar to those used for poliomye 


litis vaccine. Residual active adenovirus 
has not been a problem, and would not 


produce serious consequences. Never 


theless, complete safety testing has 
been necessary because of the possi 
bility of contaminating poliomyelitis 
virus. 


Adenoviruses, because of ease of 


growth, have lent themselves quite 
well to basic studies. Metabolic experi 
ments have shown increased lactic 


acid production with consequent low 
ering of pH of cultures following viral 
Electron 
has revealed intracellular crystals com 


multiplication! microscop\ 


posed of virus'®:*5. Recently it has been 
from. certain 
agglutinated by thes 


shown that erythrocytes 
species could be 
viruses?? 

2060 AND yH. Because influenza A and 
B and group A streptococcal diseas: 
accounted for a small portion of th 
total respiratory disease that occurred 
in military 
studies of 


recruits, and subsequent 


adenoviruses similarly onh 
caused a large percentage during epi 
initiated to de 


etiological 


studies were 
other 
Single ae of recruits at Grea 
Lakes Naval Training Center 
ooo during the fall, winter, and 
spring of 1954-1955. Daily examination 
of all 
nasopharyngeal washings obtained 
the onset of each illness. Blood spec 


demics, 
termine agents 


were 


individuals were and 


mens and throat cultures were also 
collected intervals. Most of the ill- 
nesses that occurred during the fall 
of 1954 were mild with temperatures 
of 1000 « 
sisting of slight sore throat 


less and symptoms con- 


and occasional cough. A cytopathogenic 
agent, designated 2060, was isolated 
from several of these individuals 
and neutralizing antibody increments 
showed that infection had occurred**:*” 
‘2 It was possible to associate with 
2060, a third or more of the illnesses 
that occurred during the fall) and 
spring in these two companies of 60 
men. Neutralizing antibody was also 
found in pooled gamma globulin, and 
a gradual increase in antibody titers 
could be correlated with age in sera 
randomly selected from groups of indi- 
viduals. During the following vear it 
was again possible to relate at least 
a third of a group of afebrile respiratory 
illnesses to the 2060 virus in the New 
Orleans area*! 

Simultaneously with the above de- 
scribed studies on 2060 was an inde- 
pendent description of an agent desig- 
nated JH". The characteristics and be- 
havior of this virus were quite similar 
to the former. Cross neutralization 
titers with both viruses and homologous 
intisera revealed antigenic relationship, 
but sufficient differences to describe 
them as separate types from a family 
of viruses*!. 

Difficulties in working in the labora- 
tory with the JH and 2060 agents 
have severely hampered progress of 
tudies on the incidence of infection 
nd the relation to illness. Although 
he cytopathogenic effects are quite 
haracteristic, they are seldom wide- 
pread in an infected monkey kidney 
ulture and usu: lly require 3 to 6 days 
appearance. Isolation — of these 
gents can be done only with great 
ifficulty, and they are frequently lost 
‘ter two or three passages. Neither 
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hemagglutination nor complement-fixa- 
tion have been suitable procedures for 
detection of virus. Infectivity titrations 
have been required for measurement of 
virus and neutralization has been 
necessary for antibody determinations. 
Because of these difficulties much ef- 
fort has been expended on methods of 
enhancing growth or measuring virus. 
It appears that the effect of experi- 
mental vaccines might yield more re- 
warding results on the problem of inci- 
dence of infection or causation of 
disease. This, too, presents serious prob- 
lems since there is no way at present 
to determine amount of antigen in the 
vaccine except indirectly by the im- 
munogenic effect. 

It has been shown that mild _ res- 
piratory illnesses sometimes occurred 
after inoculation of human volunteers 
with these agents****, The percentage 
of individuals acquiring symptoms has 
varied considerably and has been 
further complicated by the random ap- 
pearance of illnesses without regard to 
neutralizing antibody titers. Neverthe- 
less, it is conceivable that antibody 
could have minimal influence on a 
superficial infection, especially one 
produced artificially with large doses 
of virus previously attenuated or anti- 
genically altered by monkey kidney 
culture passages. 

Of further interest is another virus, 
designated DP471, that was isolated 
during the course of family studies on 
the 2060 agent®®. This virus produced 
similar cytopathogenic effects, and was 
related antigenically but not identical 
to these agents. 

THE ISSUE OF THE COMMON COLD. An 
illness causing symptoms predomi- 
nantly coryzal with little or no eleva- 
tion in temperature and duration of 3 
to 5 days has been described as an 
entity that occurs with highest inci- 
dence in the fall and spring months. 
Despite numerous investigations into 
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120 The 


ther 
eluded 
\ host of etio 


the etiology, epidemiology and 
apy this clinical state 
definitive description! 


logic 


has 


agents might be associated with 
such symptoms. Possibly the milder o1 
abortive forms of many acute infectious 
illnesses, respiratory as well as others, 
could many cold-like 
These may sometimes be_ iso- 
lated trom patients with colds, but 
this does not necessarily imply the ab 


cause illnesses. 


agents 


sence of a specific virus producing con- 
comitant intection. It 
sonable that many agents, probably of 
a Viral nature, 


also seems rea- 
may be associated with 
though one 
virus or group of viruses might even- 
tually be designated as the common 
cold agent, its importance will rest on 
the frequency with which it produces 
disease. Certi uinly, the prob ylem of con- 
trol would be less difficult if the 
ber of causative 


coryzal illnesses. Even 


num- 
agents was not large. 
Answers to these problems must come 
trom the 
tification of viruses 


laboratory. Isolation and iden 
and demonstration 
of antibody response in large numbers 
of colds is essential if progress is to 
be made in understanding this illness. 

CA AND CCA viruUSES. The 
ciated (CA)* and chimpanzee coryza 
(CCA although unrelated 


, have been considered together 


group asso- 
agent 

viruses 
because of their association with lower 
respiratory infants. These 
illnesses have been described as croup, 
laryngo-tracheo-bronchitis, 


disease in 


bronchioli- 
tis, and evidence of pulmonary infiltra- 
tion has been found in some of the 
cases. Even though these are not upper 
respiratory illnesses, the viruses should 
not be considered predominantly pneu- 
monia-producing agents, and it would 
not be unreasonable in the absence of 
additional studies to speculate that 
infection of adults produce 
milder disease. 


might 


The CA virus, a new myxovirus anti 
genically related to mumps and Sendai 
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was first isolated from infants 
This agent like influenza, 
mumps, Sendai and the hemadsorption 
( vide 


VITUSeS, 
with croup. 
Viruses agglutinates eryvth 
rocytes, multiplies in the embrvonated 


infra 


egg, is rendered noninfective with 
ether, combines with nonspecific sub- 
stance in normal sera, and the latter 


substance, as well as receptors on 
erythrocytes, are removed by receptor- 
Vibrio cholerae 
Infection by this virus occurs predomi 
and it is unlikely that 
disease is produced in adults very of 


ten because of the 


de stroying enzyme of 
nantly in infants. 


presence of anti 
body in most. 


The CCA 


lated from chimpanzees with mild res 


virus was originally iso 


piratory illness and, subsequently, a 
trom in 


similar obtained 


fants. It 
human 


agent was 


yroduces svnevtial areas in 


KB cells, agglu- 


tinate ervthrocyvtes o1 multiply in the 


but does not 
cembrvonated egg. Infection of children 


adppea4rs to be COMMOn as evidenced 
bv the 


body 


presence ot neutralizing anti 
in the 


dren studied. 


sera of most voung chil- 


is not vet clear, how 
ever, whether most of these individuals 
had rather 
than overt illness due to the CCA agent. 


HENTADSORPTION 


asymptomatic intections 


\ND SENDAI VIRUSES 
Viruses that were first detected in mon- 
key kidney cultures by the 
of ervthroevtes to infected 


hem: idsorption* 


adherence 
foci have 
Two 
HA, and 
probably antigenically 
Type 2 
is also related 


been termed 
types have been described, 


HA., that are 


distinct. hemadsorption virus 


antigenically to Sendai 


virus, but these two agents have suffi- 
cient differences to maintain their 
identitv. The Sendai virus, sometimes 


called influenza D, also belongs to the 
myxoviruses and been 
shown to be related antigenically to 
This agent as well as_ th 
hemadsorption viruses have been iso 


group of has 
mumps. 


lated from or related serologically to 


various types of respiratory illnesses 
in children. The complete role of these 
agents has not vet been defined, but 
it seems likely that they are etiologic- 
ally related to illnesses at least some- 
times in young children. Recently it 
was shown that “cold-like” illnesses 
could be produced in adult volunteers 
inoculated with hemadsorption virus, 
type 2‘ 
virus U. A cytopathogenic agent iso- 
lated in human embryo lung cultures 
from inf. ints with croup has also been 
related to mild upper respir: atory_ ill- 
nesses in children and adults**. This 
virus multiplies in monkey kidney cul- 
tures and agglutinates erythrocytes, 
but growth has not occurred in embrvy- 
onated eggs or HeLa cell cultures. It 
has been found in pharyngeal washings 
and stools and, thus, has some charac- 
teristics of the ECHO virus group‘. 
Infection, as well as illness, has oc- 
curred in volunteers inoculated with 
the agent. It is highly probable that a 
portion of the cases of infantile croup 
and mild upper respiratory illnesses 
in children and adults are caused by 
this virus. However, studies have only 
been reported from Sweden and addi- 
tional work is needed to assess the 
importance of Virus U in other areas. 
coe virus. During the course of 
studies on respiratory disease in Cali- 
fornia, cytopathogenic agents were iso- 
lated in HeLa cell cultures from throat 
washings of patients with irvngitis 
or colds during the fall of 1954 and 
1956". Serological indicated 
that infection by this virus was not 
nfrequent, and antibody increments 
vere demonstrable following episodes 
{ mild respiratory illness. The Coe 
irus does not multiply in monkey 
kidney cultures or the embryonated 
gg, and erythrocytes are not ageglut- 
iated. In addition, antigenic relation- 
hip to known viruses associated with 
espiratory disease has not been found. 
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Further studies will be needed to de- 
fine the frequency and extent of in- 
fection by this virus in other localities, 
but the evidence for etiological associa- 
tion with respiratory disease is suffi- 
cient to warrant comple te evaluation 
of its role. 

rHE ROLE OF BACTERIA. Little informa- 
tion of note has been added in recent 
vears to alter the concepts of the rela- 
tionship of bacteria to upper respira- 
tory illnesses. Other than the Group 
A stre ptococci, there has been no clear 
cut demonstration of causation by other 
organisms. As exceptions one might in- 
clude diphtheria and pertussis and the 
occasional illness in very young chil- 
dren in which pure cultures of organ- 
isms such as pneumococci, staphylo- 
cocci or hemophilus are found. Even 
in the latter instances, as well as those 
demonstrating streptococci, it is pos- 
sible that the disease was initiated by 
a virus and the bacterial phase should 
thus be called a complication. Accord- 
ingly, emphasis has been on the place 
of antibiotics in therapy. There are cer- 
tainly disadvantages to antibiotic treat- 
ment of uncomplicated viral infections, 
but the importance of prompt, vigorous 
and correct therapy of the bacterial 
complications was obvious during the 
Asian influenza epidemic'®. Since the 
staphylococcus was the major offender 
in the pneumonias following Asian in- 
fluenza, early diagnosis and_ selection 
of the proper antibiotics was a prime 
consideration. 

Therapy and prophylaxis of Group 
A streptococcal infections still rests on 
the use of penicillin or erythromycin’. 
The tetracycline drugs, previously 
thought to be less efficacious than pen- 
icillin or erythromycin on the basis of 
persistence of positive cultures after 
therapy, have become less useful. Re- 
sistant strains have now appeared that 
preclude even a symptomatic re- 
sponse*# 
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vaccines. At present there are vac- 
cines available for inuenza and adeno- 
viruses, but not for any of the other 
agents that have been identified and 
investigated recently. As 
previously, there is still room for im- 


mentioned 


provements in influenza and adeno- 
virus vaccines. With the former, inclu 
sion of all possible antigens in a 
with little reaction, 
and with the latter, a sufficiently broad 
coverage of 


vaccine svstemic 


types are goals to be 
achieved. If the causes of upper res- 
piratory illnesses should prove to be 
a large number of viruses, there will 
undoubtedly be difficulties in combin- 
ing sufficient quantities of the neces- 
sary antigens in a vaccine. Possibly, 
the use of adjuvants and repeated in- 
jections would assist antibody re- 
sponse from small antigenic stimuli. 
Experimental vaccines may be help 
ful in determining whether a new agent 
is related to illness. Reductions in res 
piratory disease rates in immunized 
individuals can be considered evidence 
that the 
same or related viruses. This procedure 
; evaluating agents 
that present difficulties in laboratory 


techniques for isolation and antibody 


illness was caused by the 


may be useful in 


measurement. 

Pooled human gamma globulin has 
utilized to whether 
new agents are prevalent in man and 


been determine 
it has been possible to demonstrate 
antibody for most of these. Recently, 
it has been shown that gamma globulin 
would neutralize the effects of natural 
secretions in transmission 
of cold-like Possibly, this 
approach might be considered for indi- 
viduals that would be subjected to 
special difficulties or dangers by a 
respiratory Such results also 
demonstrate that presence of antibody 
will protect against the viruses that 
cause these infections. It has also re- 
cently been shown for the first time 


studies on 
illnesses”*, 


illness. 


January, 1959 
that immunity to the cold 
followed infection. These studies were 
carried out in 
with natural secretions?™. 

THERAPEUTIC AP- 
pRoOACH. Little of significance has been 
added to the management of 


common 
volunteers inoculated 
MANAGEMENT AND 


direct 


acute illnesses of viral origin. There 
have been numerous controlled studies 
of a negative nature, however, and 
these have shown the lack of effect 
of antihistaminics and antibiotics on 
the course of the disease. Increased 


awareness of the effect of these minor 


illnesses on persons with serious 
chronic diseases has produced empha- 
bed an effort to 


exacerbations of pre-existing 


sis on rest in avert 
condi- 
tions. This, coupled with early detec- 
tion and therapy of bacterial compli 
cations, has served to reduce the inci- 
dence of severe illness or death. 

FOR THE FUTURE. There 


should be no obstacles in the 


OUTLOOK 
great 
path of relatively complete control of 
acute respiratory diseases of viral 


Multivalent 


ing many concentrated and_ purified 


origin. vaccines contain 
antigens can be prepared with the 
techniques and knowledge available at 


present. Continuous study of the cu 


rent viruses will undoubtedly be 
necessary as well as modifications in 
the vaccines. Even if some of these 


infections occur only in the superficial 
cells of the respiratory passages, pro 
tection could be afforded by hyper 
immunization in which sufficient anti 
body would exude into the secretions 

Undoubtedly, a 
incidence of viral caused respiratory 
will 


reduction in the 


diseases result in a lesser fre 
quency of complications such as sinu 
sitis, _peritonsillar abscess, purulent 
bronchitis and pneumonia. It is also not 
unreasonable to expect a reduction it 
Group \ streptococcal disease, wave 
of which commonly follow in the wak 


of a virus epidemic. Although therap 


and prophy laxis of streptococcal infec- 


effective with oral 


preparations of penicillin or erythro- 


tions have been 
mycin, there would be great adv: anti ige 
to a group specific immunizing sub- 


stance. 
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next few years the majority of respira- 
tory ills will be eliminated. M: any will 
view this with sadness because it im- 
plies an end to the toddy and tem- 
from disliked duties. 
Perhaps one might turn to a type of 
acute neurotic episode as a substitute. 
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TREATMENT OF THE DISEASE, ALCOHOLISM 
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ALCOHOLISM is defined by the Alco- 
holism Research Foundation? as “... a 
chronic disease or disorder of behavior, 
characterized by the repeated drinking 
of alcoholic beverages to an extent that 
exceeds customary dietary use or ordi- 
compliance with the social 
drinking customs of the community and 
that interferes with the drinker’s health, 
relations or economic 


nary 


interpersonal 
functioning.” 

Thus another link is formed in the 
chain of acceptance of alcoholism as 
a disease. Men of medical science have 
considered it as a disease for several 
centuries, and present-day practitioners 
have intellectually accepted it as a dis- 
but when confronted by an 
obstreperous drunk as a patient it has 
been difficult for the man of medicine 
to accept this concept emotionally and 
wholeheartedly. 

There has been much confusion and 
misconception about the treatment of 
alcoholism. Principally is this true by 
confusing the relief of acute intoxica- 
tion as the treatment of alcoholism 
itself. It is well to know of the more 
humane and efficacious methods of 


ease, 


helping the drunk out of his abyss of 


physical torture and mental depression, 
since this can be the moment of great- 
est rapport with the alcoholic and may 
be the turning point in his attitude 
and desire to do something about his 
problem. But to consider this as the 
treatment of alcoholism is the weakest 
link in our therapeutic approach. The 
alcoholic almost invariably gets well 
physically if we remove him from al- 
cohol. Present-day experience seems to 
indicate a minimum of sedatives and 
hypnotics and a generous use of pro- 
mazine and chlorpromazine. Even the 
delirious patient responds well to this 
regimen, and the mortality rate from 
delirium tremens has been significantly 
reduced*:4, 

Before therapy of the alcoholic is 
undertaken we must attempt to evalu- 
ate as accurately as possible the degree 
of motivation, if any, in the alcoholic. 
We might recognize that he needs to 
quit drinking, but does the patient? 
And if he does sacegeine it, does he 
actually want sobriety? Alcoholism is 
virtually the only disease that the pa- 
tient wishes to retain. As Lemere, 
O’Hallaren and Maxwell® pointed out, 
few if any alcoholics decide to stop 
(125) 
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until some pressure is put upon them, 
actual 
security. 


threatened or loss of 
health on Even 
these catastrophies may not supply the 


such as 
job, family, 


motivation necessary. 

Motivation if not present may be 
fostered through direct or indirect 
We have observed a significant 
number of alcoholics recover who were 
Alcoholics Anonymous 
by the courts and probation depart- 
ments. Re jection of the alcoholic by 
his or her may be the 
course open, but idle threats of divorce, 


duress. 


“sentenced” to 


mate only re- 
separation are a waste of time and only 
further 
of the threateners tolerance. 

The therapist must not be identified 
with this duress, if it is used, but it 
should be regarded by the patient as 

1 solution to an intolerable situation. 
Chiarcmetedinen of the alcoholic from 
the consequences of his drinking by rel- 
atives, family and misguided friends, 
may only postpone the essential moti- 
vation and actually be 
the alcoholic® 


goads the alcoholic to tests 


a dis-service to 
The hallucinogenic drugs, mescaline 
and = | acid, were used in a 
series of difficult alcoholics in 
whom all methods had failed. 
experimental drugs seemed to provide 
better insight and provided motivation 
in an encouraging number of patients, 
when combined with other therapy, 
especially Alcoholics Anonymous as re- 
ported by Smith!?. 

Even the poorly motivated can be 
helped by utilizing supportive and sup- 
pressive combined 
authoritative firmness, exhortation and 
persuasion in the manner and ap- 
proach of the family physician. Daniels” 
nine that 2 of 10 unlikely candi- 
dates remained sober under _ this 
regimen and several of the others were 
drinking However, such poorly 
motivated persons seem to cling more 
firmly to their neurotic complaints and 


lysergic 
more 


These 


measures, 


less. 


1959 


January, 


they are return as 
outpatients because of 
plaints, rather than for apy. 


Antabuse has prove cd ¢ 


more willing to 


somatic com- 
value! in a 
limited number of cases. ce ‘cker showed 
that treatment with disulfiram, making 
reflex, and then 
followed by 6 months of psychotherapy, 


use of a conditioned 
produced 78% sobriety or improvement, 
while a control group without Antabuse 
therapy showed 45% sobriety or im 
Wallerstein'? that 
more patients did well with Antabuse 
than with any other proffered therapy 
including 


provement. found 


conditioned — reflex, group 
hypnotherapy, 

Further 
to test the 


motivation. 


and milieu therapy. 
disulfiram may be of value 
sincerity of the alcoholic’s 
It should be offered to the 
patient and not prescribed for him. 
It cures nothing and simply provides 
a chemical fence against 
drinking while other forms of therapy 


are carried out. It 


impulsive 
must alwavs be 
stressed to the patient and to the family 
that 
alcoholic who will cooperate in psy 


disulfiram is but an aid to the 


chotherapy or lay therapy. 
Should Antabuse 
fancied symptoms, namely, nausea, im- 
then 
is it has 


produce real or 


pote nce, psvchosis (very rare ‘ly 
Temposil may be substituted ; 
no reported side effects such as Anta- 
buse occasionally has. Temposil’s chiet 
drawback is its ephemeral action, since 
it is much more rapidly excreted, and 
the user drinking within 
24 to 36 hours after discontinuing the 
drug. Antabuse have 5 to 7 
days to reconsider if they quit the drug 
drinking. 

been reported as 
aids to maintenance of sobriety, ACE 
CTH?, but in other hands little 
lasting effect has been observed. Tran- 
quilizers are of value but should be 
. They are of value 
during the acute intoxication st: ive and 
may be the only 


may resume 
Those on 


in order to resume 


Other drugs have 


and 


used judic ‘iously"' 


sedative required. 


used during the 

the beginning 
awareness and the dawning of motiva- 
tion, but they should be avoided during 
the period of personal reorientation and 
rehabilitation. 

Most psychiatrists regardless of their 
school of thought? 11.13.15 are re cogniz- 
that motivation is the most im- 
portant factor in recovery. The relie . 
of psychic pain, however desirable i 
itself, is not the key to sobriety. The 
number of alcoholics who can return 
drinking is infinitesimal 

nonexistent, although 


Likewise, they can be 


second stage of sobrie ty: 


ing 


to controlled 
or probab rly 


Shea'! did report one patient who re- 
turned to controlled drinking after 5 
vears of sobriety and who seemed to 


maintain his control for at least 5 years. 

The psychotherapeutic handling of 
the alcoholic demands that we attack 
drinking directly. Most emphatically, 
therapy cannot proceed when even 
controlled drinking is in 
progress. Complete sobriety must be 
emphasized and demanded. Too great 
a goal in therapy should not be en- 
visioned., we can help the alcoholic 
to attain complete and total abstinence 
under all circumstances and help him 
to recognize from his own experience 
that every attempt at controlled drink- 
matter how well intentioned, 
invariably leads to another drunk or 
we can help him to 
content with his ab- 
stinence by a certain degree of person- 
ality reorganization; overcoming the 
frequently found traits of dependence, 


seemingly 


ng, no 
another binge, 


be reasonably 
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self-indulgence, impatience, inability to 
accept averageness, resentments, both 
real and fancied. 

The therapist must not overlook the 
efficacy of substituting one obsession 
for another. The obsession to drink 
may be supplanted by the obsession 
to pk iy the star role as a nondrinker. 
This may be one of the factors in the 
success of Alcoholics Anonymous, and 
this lay organization must not be for- 
gotten as an adjunct and ancillary aid, 
regardless of our personal fee lings 
about lay groups. The patient is en- 
titled to join group therapy or Alco- 
holics Anonymous, wherein identifica- 
tion with those whose drinking pattern 
has been similar disperses harmful re- 
serve and sense of shame and guilt. 

A great deal is yet to be learned 
about this complex problem with all 
its social ramifications. Further medical 
research, enlightenment of public 
opinion, and the provision of greater 
facilities for treatment in special alco- 
holic clinics, is a must for our genera- 
tion. To provide help for those es- 
pecially who are seeking it is the least 
that we as citizens and_ physicians 
can do. 

We, as therapists, must emotionally 
accept alcoholism as a disease, other- 
wise how can we pass that concept on 
to the public, the relatives of the alco- 
holic and the alcoholic himself, if we 
give but insincere lip-service to the 
fourth largest public health problem 
facing us today? 
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The Effect of Sympathomimetic 
Amines on Phosphorylase Activity of 
the Isolated Rat Heart. Ml. R. Kuxo- 
verz, M. E. Hess, Pu.D., and 
N. Haucaarp, Pu.D. (Laboratory of 
Pharmacology, University of Pennsyl- 
vania). From the work of C. F. Cori, 
G. T. Cori, Sutherland and other in- 
vestigators, we learned a great 
deal about the metabolic actions of 
epinephrine and about the role of the 
enzyme phosphorylase in the regula- 


have 


tion of blood sugar and its possible 
skeletal muscle contraction. 
The experiments reported here are 
concerned with the effect of epineph- 
rine and other sympathomimetic amines 
on mechanical activity of the heart and 
on the state of the phosphorylase en- 
Three potent cardiac stimulat- 
ing drugs, l-epinephrine, ]-nor-epineph- 
rine and d,l-isoproterenol in doses suffi- 
cient to produce a strong positive ino- 
significant 
increase in the ratio of active phos- 
phorylase (form a) to inactive 
phosphorylase (form b). There was no 
change in total phosphorylase activity. 
lsoproterenol was about ten times as 
ictive as epinephrine and norepineph- 
ine in stimulating mechanical activity 
ind in increasing phosphorylase a ac- 
tivity. It is interesting that Ellis found 
vith the rat diaphragm that isopro- 
erenol was more active than epineph- 
ine in stimulating glycogenolysis and 
mproving contraction. 


role 


zyme Ss. 


tropic effect also caused 


Three less potent cardiac stimulating 


rugs were also studied. d.J]-Methoxa- 


1958 


mine had an inconsistent positive ino- 
tropic effect, mephentermine caused 
some cardiac stimulation, and d,]-meta- 
nephrine had no effect. None of these 
drugs, had any effect on phosphorylase 
activity. 

Further experiments are needed with 
these and other drugs at wide dose 
ranges to answer the two important 
questions: 1) Is sympathomimetic 
stimulation of the heart always asso- 
ciated with an increased phosphory lase 
a activity and 2) is it possible for phos- 
phorylase a to increase without a 
mechanical effect on the heart? 

The Effects of Levarterenol on the 
Local Electrocardiogram, Myocardial 
Oxygen, Ventricular Contraction and 
Coronary Vein Color in Non-ischemic 
Hearts and in Experimental Acute 
Localized Ischemia.® ]. J. Saven, A. H. 
Katcuert, C. M. Gitperr, W. F. 
SHELDON, and G. Perce. In morphin- 
ized open-chest dogs, anesthetized with 
Dialurethane and pentobarbital, rapid 
determinations of polarographic oxy- 
gen, epicardial electrocardiograms, 
cinematographic records of muscle con- 
traction and epicardial vein color 
changes were obtained by methods 
previously reported. 

Results: In nonischemic hearts small 
intravenous levarterenol injections (0.5 
to 2.0 ng. per kg.) regularly produced 
RS-T segment depression in epicardial 


and precordial leads, though incon- 
stantly in limb leads. Direct current 
amplification and silver electrodes 


showed the RS-T segment change to 


*Work supported by a grant, USPH 398 from the National Heart Institute. 


tPostdoctoral Research Fellow, Public 


Health Service. 
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be primary although upward shifts of 
baseline might later occur. Prompt 
small rises of mean pressure were con- 
stant but bradycardia was variable. 
Myocardial oxygen increased at most 
electrode sites. Muscle contraction in- 
creased in amplitude, rapidity, and 
synchronousness. Slow infusions — of 
levarterenol sustained the electrocar- 
diographic, myocardial oxygen and 
muscle contraction effects regardless of 
return of control blood pressure levels. 

Throughout small ischemic areas 
caused by acute coronary obstruction 
and at the borders of medium-sized 
areas small intravenous or intracoro 
nary levarterenol injections likewise 
lowered the RS-T segment (whether 
previously elevated by the ischemia or 
not), increased myocardial oxygen, and 
improved muscle contraction. 

Larger doses increased oxygen at all 
electrode areas, and reddened coronar, 
venous blood: producing further RS-T 
segment depression and muscle con- 
traction improvement association 
with numerous extrasystoles, runs of 
tachycardia and sometimes atrial but 
not ventricular fibrillation. 

In summary: primary RS-T segment 
depression, elevated myocardial oxy- 
gen and increased contraction consis- 
tently and rapidly followed intravenous 
or intracoronary levarterenol in dogs. 


These effects can be independent of 


rate decrease or blood pressure rise, 
and are sustainable by continuous in- 
travenous infusion in nonischemic and 
regionally ischemic muscle. The elec- 
trocardiographic changes, which have 
no resemblance to those. of regional 
ischemia, can provide a convenient and 
sensitive index of levarterenol effect 
Cardiac Contraction as Measured 
by a Cinematographic Method: Dis- 
turbances Produced by Regional Is- 


SPHIS 


chemia.® A. H. Karcuert, J. J. SAYEN, 
W. F. Suetpon, and G. Pemcr. Motion 
pictures of the surface of the dog heart 
were analyzed to correlate contraction 
disturbances with local oxygen tension 
and electrocardiograms. Eleven oxygen 
electrodes served as epicardial markers 
on the anterior left ventricle. The 
cyclic change in distance between 
pairs of markers was followed by plots 
measured from projected motion  pic- 
ture frames and timed by the simul- 
taneously photographed electrocardio- 
gram. Information distorted by errors 
of parallax or projection was discarded. 

In the nonischemic heart, measure 
ments of distance between markers 
diminished as much as 20% during svs 
tole. However, portions of the APEX 
sometimes showed systolic expansion. 
Over most of the ventricle shortening 
ceased with closure of the semilunat 
valves but some of the surface con 
tinued to contract into mid-diastole 

Following coronary occlusion dis- 
turbances of contraction occurred reg 
ularly within 6 to 9 seconds. The first 
abnormality was a rapid increase in 
length just before the end of systole 
This was coincident with the earliest 
changes in the myocardial electrocar 
diogram and sometimes preceded any 
fall of myocardial oxygen. With con 
tinued occlusion, contraction ended 
earlier in’ systole and the muscle 
stretched to greater lengths, resulting 
in holosvstolic bulging within 1 to 3 
minutes. 

Following release of coronary 
clusion ischemically bulging musck 
first contracted in late svstole and early 
diastole mid-diastolic contraction 
peak shorter than the control svstoli 
length appeared within 30 to 60) sec 
onds but return to an early contrac 


tion ik required or more minutes 


JA 


Muscle contraction change is a rapid 
and delicate index of ischemia. How- 
ever, the late systolic bulge typic: al of 

early ischemia has been seen transie nitly 
just after insertion of the electrode tip 
into the myocardium or following 
local application of potassium. These 
phenomena and the rapidity of con- 
traction change following occlusion 
suggest that failure of oxygen tr: usport 
may not be the sole cause of ischemic 
contraction failure. 

Central Nervous System Control of 
Myocardial Contractility: The Effect 
of Sympathetic, Parasympathetic and 
Carotid Sinus Stimulation on the Posi- 
tion of the Ventricular Function Curve. 
STANLEY J]. Sannorr, M.D. ( Laboratory 
of Cardiovascular Physiology, National 
Heart Institute, Bethesda, Mi irvland ) 

nder conditions wherein it was pos- 
sible to measure and control the perti- 
nent hemodynamic parameters the 
iunesthetized dog, an examination was 
made of the effect. of stimulating a) 
the centrally isolated left stellate 
ganglion, b) the distal cut ends of the 
vagi, and c¢) the carotid sinuses on 
myocardial contractility (relationship 
between filling pressure and external 
ventricular work; for example, the 
ventricular function curve®). It) was 
observed that stellate stimulation pro- 
duced a marked shift of the curve to 
the left, that is, more work at any given 
filling pressure, and that the extent 
of the curve shift was a function of 

either the stimulus frequency or volt- 
ive. Ten-fold changes could be ob 
tained. Conversely, vagal stimulation 
produced a curve shift to the right, eS 
ecially at high heart rates, and was 
lso gradable. It was apparent, there 
ore. that the CNS has available to it 
flerent pathways with which it) can 
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systematically manipulate the relation- 
ship between filling pressure and ex- 
ternal work. Carotid sinus nerve stim- 
ulation shifted the curve markedly to 
the right, that is, produced contri actility 
effects similar to sympathetic inhibition 
and increased vagal activity. Indepen- 
dent control of carotid sinus pressure 
by pump perfusion showed a marked 
curve shift to the right with high caro- 
tid pressures and the reverse with low 
carotid pressures. This response was 
greatly diminished by stellate ganglion- 
ectomy. In these experiments the 
changes in external ventricular work 
at any given filling pressure produced 
by varying carotid pressure were five 
to eight times the simult: neously ob- 
served changes in calculated total pe- 
ripheral resistance. These data appear 
to suggest, therefore, that the dominant 
consequence of baroreceptor stimula- 
tion tor circulatory regulation is more 
the effect thereof on myocardial con- 
tractilitv than on heart rate or periph- 
eral resistance. 

Cardiovascular Profiles of Sympa- 
thomimetic Pressor Drugs. Dominco 
Aviapo, Jr., M.D. (Laboratory of 
Pharmacology, University of Pennsyl- 
vania School of Medicine). The com- 
monly used pressor drugs can be 
grouped into five types depending upon 
the nature of their cardiovascular ef- 
fects. Type A. Levarterenol and metar- 
aminol cause hypertension chiefly by 
vasoconstriction, but cardiac stimula- 
tory effects are usually masked by re- 
Hex cardiac slowing. Type B. Epineph- 
rine causes hypertension chiefly by 
cardiac stimulation and increased out- 
put accompanied by vasoconstriction 
and vasodilatat’‘on. Type C. Ephedrine 
and hydroxvamphetamine cause hyper 
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v cardiac stimulation as well 
as by vasoconstriction. Type D. Meth- 
amphetamine, 


tension by 


mephentermine — and 
methylaminoheptane cause hyperten- 
sion solely by increased cardiac output 
overcoming the vasodilatation. Type E. 


Methoxamine and phenylephrine cause 


January, 1959 
hypertension exclusively by vasocon- 
striction accompanied ‘by decreased 
cardiac output. The relative merits be 
tween cardiac stimulation (Types A 
to D) and no cardiac stimulation ( Type 
E) in the treatment. of 
shock are still unsettled. 


mvocardial 


CRAIG AND Fausts CLINICAL PARASITOLOGY 
By Ernest Faust, A.B., M.A., 
Pu.D., Professor of Tropical Diseases and 
Hygiene, Tulane University of Louisiana 
School of Medicine and Paut F. RussFue 
\I.D., M.P.H., Staff Member, Rockefeller 


Foundation. 6th ed. Pp. 1078; 346 ills. and 
7 color plates. Philadelphia: Lea & Febiger. 
1957. Price, $15.00. 


Tus fine itself as a 
y six editions and seven 
reprintings since its first appearance in 1937, 
Phe reasons are not far to seek: subject matter 
that, although not encyclopedic, is sufficiently 
detailed to satisfy all practical needs; broad 
global perspective that should 
recommend it to physicians everywhere. Of 
particular value to the neophyte is the intro- 
with its instructive orienta- 
tion that puts the subject in good perspective. 
This new edition has been brought abreast 
of the 
it includes much new material including such 


text has established 


standard as shown by 


overage; a 


seciion 


cli tory 


numerous advances in the field and 


things as toxoplasmosis and visceral larva 
nigrans. The illustrations are numerous and 
well done. The book is highly recommended 
to all physicians 


Puysiococy or Gastric Dicestion. By 
A. H. JamMes, D.M., M.B., B.Cu., M.R.C.P. 
Senior Lecturer in Medicine, Welsh National 
School of Medicine. Pp. 192, 54 ills. London: 
Edward Arnold, Ltd.; Baltimore: The 
Williams & Wilkins Co., 1957. Price, $7.00. 


IN the preface, the author states that this 
“a book written by a clinician at the invi- 
tation of physiologists.” As this 
nonograph, one becomes convinced that the 
uthor is basically a physiologist, devoted to 
linical Included in the text are 
liscussions of the nature and acidity of the 
istric the mechanism and control 
secretion, the gastric mucosa and 


one reads 


medicine. 


contents 
gastric 
he function of the musculature. As one com- 
letes this all too short monograph, one is 
nazed at the wealth of material, critically 
ppraised, that is included in so few pages. 
ver 300 articles are cited by the author, in 
ite of which, reading is made both pleasant 
id easy by 


rmality of a seminar. The delight of read- 
g such an excellent book has been experi- 
ced by this reviewer too infrequently. It is 


BOOK REVIEWS 


a style reminiscent of the in-: 


AND NOTICES 


highly recommended to students, investi- 
gators, teachers and clinicians who have an 
interest in gastric phy siology. 


lune Practice OF MEDICINE. 
JonaTHAN Meakins, C.B.E., 

M.D., LL.D., D.Sc. 6th ed. Pp. 1916; 318 

ills., some in color. St. Louis: C. V. Mosby 
Co., 1957. Price, $16.00. 

Tue preparation of a textbook of medicine 
represents a monumental effort in these times 
of accelerated progress in the many areas en- 
compassed by this broad field. Indeed, de- 
velopments are so rapid that publications of 
this nature must the work of a 
number of persons if a comprehensive and 
contemporary volume is to be achieved. Dr. 
Meakins has recognized this requirement and 
accordingly has selected an outstanding group 
of Editors to collaborate in the 
preparation of the latest edition of his well- 
known book, “The Practice of Medicine.” 

The result has been the successful produc- 
textbook of medicine. 
This has been accomplished without  sacri- 
ficing Dr. Meakins’ basic conception of the 
unity of medicine: “The wide subject of man’s 
disabilities cannot be viewed as segregated 
entities, there must be coordination of the 
anatomic, physiologic, emotional, and environ- 


Edited by 


now be 


Associate 


tion of an excellent 


mental whole.” 

The volume is unusually well illustrated, 
including several plates in color. 

This book is recommended to students and 
practitioners of medicine. 


CLINIcAL TOXICOLOGY OF COMMERCIAL 
ucrs. By Marion N. GLeason, Research 
\ssistant in Pharmacology, University of 
Rochester School of Medicine and Dentistry, 
Rospert E. M.D., Pxu.D., Profes- 
sor of Pharmacology, Dartmouth Medical 
School and Haroip C. Hopce, Px.D., D.Sc., 
Professor of Pharmacology and Toxicology, 
University of Rochester. Pp. 1160; 6. ills. 
Baltimore: The Williams & Wilkins Co., 
1957. Price, $16.00. 

Tue purpose of this book is to aid the 
physician in the prompt and effective treat- 
ment of acute chemical poisonings. It con- 
tains, of tremendous amount. of 
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course, a 
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factual material but what is more important 
is the excellent plan of arrangement and _ pre 
sentation, aided by several colors of paper to 
facilitate usage. The first section deals with 


first aid and 


general emergency treatment 
If the ingredients of the substance in question 
are known, then sections Il, IT and IV_ pre 
sent toxicity ratings, specific therapy and 
supportive measures. Section V_ lists over 
15,000 trade names of substances, with ret 
erences to the preceding sections for the 
indicated treatment. Section VI lists 
hundreds of formulas for types of products 
often used in households or farms. These 
formulas can be consulted if an actual trad 
name is not available (for example, furniture 
polish The final section lists the names and 
addresses of over four thousand manufac 
turers. The authors are to be complimented 
on this monumental work. The book should 
be in hospital accident rooms, industrial first 
aid stations public health offices, doctors 
offices, pharmacies and any plac to which 
patients with suspected poisoning are often 
brought or to which telephone inquiries for 
help are frequently directed R. k 


RHEUMATOID ARTHRITIS. By CHARLES I 

SHort, M.D., WaALter BaAver, AND 
WiLLtAM | ReyNotps, M.D. Pp. 480 
illustrated Cambridge, Mass.: Harvard 
University Press, 1957. Price, $7.00 


[He nature of this excellent volume is 
indicated in the sub-title: “A definition of the 


disease and a clinical de scription based on a 


numerical study of 293 patients and con 
trols.” The authors present the result of a 20 
year period of meticulous observations on 
this large group of patients, The observations 
were grouped around 39 items which charac- 
terize the disease. These are correlated in a 
final table and are discussed in detail in a 
series ot 15 chapters Statements are supported 
by a Bibliography of 576 references. The 
voluminous material is expertly treated by 
statistical methods throughout. Each chapter 
is provided with a summary and with a list 
of topics suggested for further study. Para 
graphs are numbered for ready reference. 
This is a monumental tome which should 
be available to all serious students of rheu 
matoid arthritis and which should be con 
sulted before planning clinical research in 
this field It has been aptly referred to as 
the “Bible” of rheumatoid arthritis. The 
reviewel! gladly pays tribute to the authors 
for their vision, labor and exactitude in 


creating it 


DIAGNOSTIK INNERER KRANKHEITEN IN TABEI 

LENFORM. By A. J]. Cemacu, Vienna. 8th 
ed Pp 58 tables; 100 ills., 3 color 
Munich: F. Lehmanns Verlag, 1957 
Price, DM 29.80 


Tue purpose of this unusual book is to 
make available to the young practitioner the 
essentials of differential diagnosis of internal 
diseases by the simple exp dient of arranging 
the data in a series of 58 tables. It is empha 
sized that the use of the book presupposes 
a working knowledge of internal medicine 
ind that it in no way replaces a textbook 
The value of the book lies in the quick avail 
ability of the facts and in some 100 excellent 
illustrations chiefly roentgenograms Its 
shortcomings are the necessary oversimplifica 
tion and a too brief inde» The proven TSE 
fulness of ‘the book is attested by eight edi 
tions since its first appearance in 1910; all 
at the hands of the original author. Young 
physicians who read German will find the 


book helpful Rok 


LECTROCARDIOGRAPHIC ANALYsIS, VoLUME | 
BiopHysicAL PRINCIPLES OF ELECTROCAR 
pDIOGRAPHY. By Ropertr H. Baytey, M.D 
Pro‘essor of Medicine, University of Okla 
homa Pp. 237 illustrated. New York: Paul 
B. Hoeber, Inc., 1958. Price, $8.00 


Pur author of this book is one of the fore 
most mathematical geniuses in electrocardi vy 
raphy alive today. He has written a book en 
titled Electrocardiographic Analysis which. is 
enriched by his own ice iS and experiences 
It is composed ot two volumes The second 
will concern itself with clinical applications 
This one, the first, has to do with the funda 
mental basis of electrocardiography Here 
one may find what. the dipole is and how 
it is generated and conducted. Formulation 


of potential, conductor fields and zero poten 
tial are discussed cl urly and com isely The 
various lead conventions systems are 
carefully described. Vectors and their mean 
ing are taught in terms of fiber current distri 
bution and solid angles. Finally, normal and 
common abnormal electrocardiograms, wisely 
recorded at twice the usual paper speed are 
analyzed by vectors and also by time of 
intrinsicoid deflection. Although mathemati 
cally difficult at times to follow, the electro 
cardiographer will find much of value in this 


book. | 7 


Sicns AND Symproms. Edited by Cynu 
MacBrype, M.D. ed. Pp 
973: 191 ills. and 6 color plates. Philadel 


phia: i. 8 Lippincott Co., 1957. Price, 
$12.00 

Tue subtitle “Applied Practical Physiology 
and Clinical Interpretation” expresses well the 
purpose of this volume: to bridge the gap 
between the preclinical sciences and_prac- 
tical medicine and therapeutics. Textbooks 
of medicine present descriptions of diseases. 
The approach of this volume to the diagnosis 
of disease is that of clinical practice: the 
patient presents symptoms and signs for the 
physic an to translate into diagnosis and treat- 
nent. The 28 authors are all experienced 
teachers and clinicians who have given color 
ind proportion to their discussions of signs 
ind symptoms. The success and popularity 
f the work are attested not only by three 
editions since it was first published in 1947, 
but also by. a British edition and editions in 
Spanish and Italian. The present edition con- 
tains new chapters on Growth and Sex De- 
velopment, Generalized Vasospasm and Arte- 
rial Hypertension, Lymphadenopathy and 
Diseases of the Lymphatic System. The book 
hould find a wide appeal R. K. 


Diseases: Patuot 
ocy, Raprotocy. By ErRNesr AEGERTER, 
M.D., Protessor of Pathology, Temple Uni 
versity Medical Center and School of Med 
icine, AND Joun A. Kirkpatrick, Jr., M.D., 
Radiologist, St. Christopher's Hospital for 
Children. Pp. 602; 354 ills. Philadelphia: 
W. B. Saunders Co., 1958. Price, $12.50. 
In Aegerter and Kirkpatrick’s new book 
ni Orthopedic Diseases, the physic ian who 
leals in bone and joint disturbances will find 
in excellent exposition, This book is well 
orrelated regarding the development of body 
tissue from its cellular components on through 
both disturbances seen during and after skele- 
tal growth has occurred. It is, therefore, of 
irticular interest to orthopedic surgeons or 
nyone having to do with problems of the 
usculo-skeletal system. 
The chapter reviewing fracture healing is 
pecially noteworthy for the orthopedic 
ecialist. Such a book, written by a pathol- 
ist and a radiologist and with the help and 
iticism of an orthopedic surgeon gives us 
book that is valuable to have in one’s 
rary and is both timely and valuable in 
derstanding the pathologist’s viewpoint of 
lular change in health and disease. 
In this book of 600 pages, illustrations 
conveniently arranged in regard to the 
t pages and show evidences of careful 
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editing. The price of $12.50 is moderate and 
the book is highly recommended. r: & 


IDEALS IN Mepicine. A CuristiAN APPROACH 

ro MepicaL Practice. Edited by Vincent 
EpmMuNps, M.D., M.R.C.P., anp C. Gorvon 
Scorer, M.B.E.. M.D., F.R.C.S. Pp. 192. 
London: The Tyndale Press; Chicago: 
Christian Medical Fellowship, 1958. Price 
12s.6d. 

“Ir has been said that today the Good 
Samaritan is nationalized. The place of the 
oi! and wine is taken by subsidized medi- 
cines, the donkey is now the ambulance 
service, the inn is the hospital and the two- 
pence, the sickness and disablement benefits. 
But the one thing that cannot be. state- 
provided, and the thing people are most 
hungry for, is love—the friendliness of people 
who Care, or, aS someone has said—‘not the 
emotion of a moment, but the steadfast pur- 
pose to see the patient helped.’ ” 

This quotation, applicable to British social- 
ized medicine, could easily be paraphrased 
to apply with equal force to medicine in 
the United States today. And, whatever the 
setting, its applicability is characteristic of 
the theme of this book. Commencing with 
the distinctive ethical code of the Christian 
Doctor, its discusses the doctor's personal 
standards, the satisfactions of a family doctor, 
the Christian and sexual problems, the con- 
trol of life, faith healing and the Doctor- 
Minister relationship, medical missions, and 
other related topics. Though based entirely 
on the Christian Ethic as applied to Medicine, 
this unique book will be found to be valuable 
reading by all physicians and medical stu- 
dents regardless of creed. T.. BD. 


ERYTHROCYTES ET ERYTHROPATHIES. By P. 
Caza. Pp. 628; 153 ills. and 6 color plates. 
Paris: Masson et Cie, 1957. Price, 5.000 fr. 

Tis is a comprehensive monograph on 
the erythrocyte and clinical disorders which 
involve the red blood cells. The material is 
systematically presented, beginning with the 
morphologic, physicochemical, and biologic 

aspects of the erythrocyte. There follows a 

discussion of the cytochemical phenomena 

and the morphologic characteristics of erythro- 
poiesis. The proteins, minerals, vitamins, and 
hormones which participate in red blood cell 
formation are next considered. Succeeding 
chapters deal with the pathologic physiology 
of anemia and _ polycythemia, blood loss 
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anemia, the 
genetically 

paroxysmal 

megaloblastic 
di Guglielmo 
themias. 


various hemolytic anemias, the 
determined hemoglobinopathies, 
nocturnal hemoglobinuria, the 
anemia, the 


poly« 


anemias, aplastic 
syndrome, and_ the 


Written in 
it will be of value to hematologists 
and others interested in the red blood cell 
from either the laboratory of clinical stand 
point 


The volume is well-illustrated. 


French 


Meat Hyntene. World Health Organization 
Monograph Series No. 33. Pp. 527; 106 ills 
and 2 color plates. Geneva: World Health 
1957. Price, $10.00. 

lHe purpose of this monogriph is to bring 
together the latest 
processing of meat from producer to con- 
sumer. It is not intended to guide or instruct 
those responsible for the various aspects of 
hygiene but rather to 
and to inform a 
readers interested in public 
veterinary science. There are 
Epidemiology of Meat-Borne Diseases; The 
Transportation, 


Organization 


experience in the safe 


meat present recent 
wide range of 


health and_ in 


advanc es 
sections on The 


Antemortem Care and In 
spection of Animals Intended for Slaughter; 
Slaughter, Including Abattoir 
and Operation, Techniques and Stunning; 
Postmortem Inspection; Processing and Mark- 
eting; Training of Personnel; Meat Hygiene 
Practice in Many Parts of the World; annexes 
of much practical material, techniques, regu 
lations and others and a select bibliography 
There are illustrations, many in 
color. This, the 33rd in the Monograph Series 
published by WHO, is a most valuable con- 
tribution R. K. 


Construction 


numerous 


OrGANIC CoLLorps. By 
University of Texas. Pp. 655; 160 ills 
Amsterdam, Netherlands and New York: 
Elsevier Publishing Company, 1958. Price 
$16.75. 

Tuts book brings together a multitude of 
physical and chemical facts and results in a 
general survey of organic colloids. Those who 
have had basic courses in physics and or- 
ganic chemistry will not find the text diffi- 
cult. The emphasis is placed on basic facts 
and relationships and not on theory. Experi- 
mental facts and methodology are described 
in most cases. 

Biologists and clinicians will be most inter- 
ested in the discussions of proteins as colloid 
systems; 


BRUNO |IRGENSONS, 


nucleic acids and nucleoproteins 
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and viruses; blood as a colloidal system; and 
text is very read 
able and the author has presented challenging 


bio-colloids in lise ase Phe 


interrelationships in striking clarity of ex- 
pression The printing and _ illustrations are 
excellent examples of the best of the art 


|. B 


OrFict ALBERT F 


Professor 


GASTROENTEROLOGY. By 
R. ANDRESEN, M.D Clinical 
Emeritus of Medicine, State University of 
New York College of Medicine at New 
York, Pp. 707; 110 ills. Philadelphia: W. B 
Saunders Co., 1958. Price, $14.00 


Tus text is written for the 
titioner by a 


general prac 


teacher, investigator and clin 
ician of long experience In the field of gastro 
enterology. It is composed in the simple 
stvle of 
who brings to the proble ms ot diagnosis both 
author felt that 


busy practitioners do not utilize a bibliography 


conversational a bedside phy sician 


logic and experience The 


ind so one is omitted As is true of many 
in the 
this book is weakest in considerations 
Although 


carry-overs from earlier concepts 


texts written by authors trained early 
century 
of physiology 


there are 


and ph irae ology 


of disease, such as of visceroptosis, no men 


tion is made of duodenal stasis which is 


probably the most significant of these condi 
tions from the standpoint of symptom pro 


duction. The author has suggested allergy 
as the major cause of many inflammatory 
and non-inflammatory affections of the gas 


tract with 


these claims. That 


trointestinal meager support for 
he continues to do so in 
this text is not surprising Perhaps it is more 
difficult to understand how an author of such 
vast experience can decry the importance of 
psychic influences on an organ system that 
has been called “the sounding-board of the 
emotions.” This book will have most interest 
for those who want a quick reference to 
the symptoms, signs and diagnosis of gastro 


intestinal disease 4 


BIOLOGY OF THE Muco 

Edited by G E. W 
O.B.E., M.A., M.B., ANI 
Maeve O'Connor, B.A, Pp. 323; illustrated 
Boston: Little, Brown and Company, 1958 
Price, $8.50 


CHEMISTRY AND 
POLYSACCHARIDES. 
WoOLSTENHOLME, 


Tuts is the latest in the series of Cib 
Foundation Symposia on topics of biologica 
as well as clinical interest. The main topic 


and central in the discussion are blood grou 


substances, connective tissue polysaccharides, 
sialic acid and _ lipopolysaccharides. 

These substances, not vet completely puri- 
fied or che mically characterized are discussed 
from the view points of the pure organic 
chemist, the physical chemist and a number 
of more biological approaches through gen- 
etics, serological reactions, and physiological 
ind pathological functions. Clinicians will be 
especially interested in the glycoproteins of 
blood plasma and variations in various dis- 
eases and their distribution between electro- 
phoretically separated serum proteins. The 
stature of the participants and the freedom of 
the symposium approach have resulted in a 
volume especially useful to those desiring 
orientation in this new and difficult field. 


|. B. 


CHIRURGIE IN DER TAGLICHEN Praxis. By 
Dr. Henry Nicst. Pp. 438; 220 ills. Stutt- 
gart: Hippokrates Verlag, 1958. Price, 
DM 72 

Tuts book which is a guide for general 
practitioners in surgery, both major and minor 
is written by an Oberartz of the Universitats 

Klinik and Poliklinik in Burgerspital in Basel, 
Switzerland. Dr. Nigst has had a large experi- 
ence and writes with great authority. His 
book is a combination of minor surgery for 
iffice practice, outpatient surgery for clinic 
practice and a diagnostic reference for surgi- 
cal conditions in a general practice. It is 
extremely well written and beautifully illus- 
trated. As a matter of fact, it is almost pos- 
ible to use the book without being able to 
read German because of the beautiful illus- 
trations, both photographs and line drawings. 
The book covers a wide range of subjects, 
beginning with solutions and injections used 
1 surgical practice such as antibiotics, cora- 
oids, and others. It takes up anesthesia and 
rious sorts of technical procedures such 
is wound sutures, nerve sutures, tendon 
utures, and others. 

Following a section on the treatment of 
irious sorts of infections, is one on the 
herapy of minor fractures at least those 
vhich could be treated in a clinic practice. 

(he remaining portion of the book is given 

ver to a discussion of various surgical lesions, 
they occur in a general practice, in which 
iggestions are given as to diagnosis but no 
etails of treatment are gone into. The re- 
iewer has been very much impressed with 
he fine quality of the book printing and its 
it for those 
ho wish a reference for a clinic type of 
ractice 


lustrations, and recommen 
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ENDOCRINE PATHOLOGY OF THE Ovary. By 
Joun McLean Morris, M.D., AND RosBert 
E. M.D., Associate Pro‘essor of 
Gynecology, Yale University School of Medi- 
cine, New Haven, Connecticut, and Clinical 
Assistant in Pathology, Harvard Medical 
School; Associate Pathologist, Massachusetts 
General Hospital, Boston, Massachusetts, 
respectively. Pp. 151; 75 ills. St. Louis: The 
C. V. Mosby Company, 1958. Price, $8.50. 
Tuts book of 151 pages contains a wealth 
of material, which is both informative and 
interesting, relative to the endocrine pathol- 
ogy of the ovary. The reviewer has already 
spotted at least one case of an ovarian neo- 
plasm, which was difficult to classify and 
whose clinical picture was complex, which is 
adequately categorized and clearly discussed 
by the authors. The contents of the text are 
logically and skillfully presented starting off 
with the histology and embryology of the 
gonads, followed by a discussion of hor- 
mones and hormone assays with a classifica- 
tion of hormonal effects and continuing with 
the non-neoplastic and neoplastic endocrine 
processes. The classification of ovarian endo- 
crine tumors, as given, is made primarily on a 
morphologic basis although due recognition 
is given to their endocrinological effects, 
where morphology is debatable or is com- 
mon to a number of tumor types. An ade- 
quate but concise bibliography featuring the 
key articles relative to the subject matter 
discussed follows each chapter. This is an 
extremely valuable book for the gynecologist, 
the pathologist and the endocrinologist, and 
Should prove to be fascinating as well as 
instructive. A. P. 


DREAMS AND THE Uses OF REGRESSION. By 
Bertram D. Lewix, M.D. Pp. 64. New 
York: International Universities Press, Inc., 
1958. Price, $2.00. 

Tuts publication is the seventh of the 
Freud Anniversary lectures established by the 
New York Psychoanalytic Institute. 

To demonstrate regression in dreams, Lewin 
uses three dreams of Descartes, dreamt No- 
vember 10, 1619. 

In a dream it is desirable to separate mind 
and matter; this helps preserve sleep. It was 
desirable for Descartes also in his philosophy 
to separate mind and matter, as a preliminary 
assumption for the understanding of the real 
world. When Descartes came to formulate 
his scientific picture of the world, he made it 
conform with the state of affairs in an ordi- 
nary successful dream. The relation of the 
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to the 
up as the metaphysically propel relation of 
the scientific 


observe observed in a dream was set 


observer to the scientifically ob- 


served and obs« rvable in waking life 
Descartes had the capacity to use fantasy 
to correct Common-sense reality 
We would consider this book a must. in 
psychiatric reading. The final pages of the 
book list the publications by Dr. Lewin 
M. B 
GiLavucoMa. Transactions of the Second Con 
ference, December 3, 4 and 5, 1956. Edited 
by FrANK W. M.D., University 


of Chicago Pp. 245; 63 ills. New York 
Josiah Macy, Jr. Foundation, 1958. Price 
$4.95 


PHE transactions of this conference explore 
several detail 
his a place on the reading 
list of every serious student of ophthalmology 
For those 


facets of glaucoma in great 


book de serves 


individuals engade d In researe h on 


intraocular physiology and disease 


must, 

rhe panel of participants is one that would 
be difficult to surpass and includes not only 
from 


ophthalmologists but outstanding men 


other fields. The discussions are of a_ give 
and take nature and often raise as well is 
answer questions 


The sections concerned with aqueous dy- 


namics and mechanisms of transport by 


membranes are presented in such detail that 


they are a comple te review of the subject 
to the present time. 

It is nice to know that this group will 
meet again I H 
Fat CONSUMPTION AND CORONARY DISEASI 


THe EvoLuTionary ANSWER TO THIS PROB- 


LEM. By T. L. CLeEave, M.R.C P. (Lonp 

Surgeon Captain, Royal Navy. Pp 10. New 
York Philosophical Library, 1958. Price 
$2.50 

THERE are times when arm chair philos- 


ophy, indulged in by one who is thoroughly 
versed in the extant knowledge of a subject 
may be highly stimulating and productive ef 
important results. This short, well written 
English volume is indeed stimulating and it 
may well be that the author has given us a 
flash of insight that will mark a significant 
milestone in progress toward an understanding 
of atherosclerotic coronary disease. 

Cleave believes that the extreme importance 
of evolutionary principles has been over- 
looked in searching for the explanation of 
the recent great increase of coronary disease 
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in civilized countries. According to his theory 


it is the instinct of appetite that is in 
volved. The Darwinian principle indicates 
that an organism may rely with absolute 


confidence on this instinct, but only as long 
as it is being exercised on natural substances 
that is, on those occurring in the natural 
environment of the 
that 
responsible for 


plic ates the 


organism. Going on. the 


assumption over-consumption of fat is 


coronary clisease ( leave 1h 


arbitrary meals arbitrary 


food mixtures of modern civilization as hav 


unreliabl The 


contention are 


ing rendered the instinct 
arguments in favor of this 
clearly prese nted and not at all unreasonabl 

The reviewer that 


dis ase 


believes every physi 
cian interested in coronary 
isn't? 
the implications of this 
Whether to make use ot 
volved will be a 
to decide. Certainly there is presented much 


food for thought and for argument r.~ 


and who 
rt le neth 
book 


the implications in 


should read and conte mplate 
refreshing 
individual 


matter or each 


PERCEPTION INTERPERSONAL 
Edited by 
Member of Faculty of Harvard University 
Luict| PETRULLO Director of The 


Group Psychology Branch of the Office of 


PERSON AND 


BEHAVIOR RENATO TAGIURI 


and 


Naval Research Pp. 390; 13 ills. Stanford 
Stanford University Press, 1958. Price , $7.50 
Since World War II there has been a 
great increase in the experimental work in 


the psychological area known variously as 


social perc eption, nite rpe rsonal perce ption, o1 


person perception. This volume makes avail 
able some of the more recent thinking in this 
field. 

How peopl perceive Ol know their hu 
man environment and how these processes 
are related to action are little understood 
in the scientific sense. This area is emerging 
as a recognized “topic” in psychology and 
interest has been gaining momentum 

Twenty-six psychologists, sociologists and 
anthropologists in this one volume make a 
noteworthy contribution to the field of be 
havioral science. The reader of this book 


will enrich his knowledge as to what is in- 
volved in knowing other people's qualities 
feelings, and intentions or in recognizing the 
meaning of their actions 

A subject index and author index is in 


cluded. M. B. 


Group Processes. Transactions of the 


Third Conference. Edited by BerrraM 


SCHAFFNER, M.D., University Seminar on 
Communications, Columbia University. 
Pp. 328; 1 ill. New York: The Josiah 
Macy, Jr. Foundation, 1957. Price, $4.00 


Puts book reports nearly verbatim the discus 
ion of th 
discu 


tatives trom fields such 


third seminar on group process. The 


roup includes outstanding represen 


as psychiatry, pediatrics, 


inthropology, communications, — lin 


psycholows 

mistics, ethnology and zoology, who are experi 
enced in group interaction. The theme of this con 
ference Was on persuasion. Four papers are pre- 
ented and discussed Interpersonal Influences 
within the Family by Psychiatrist John P. Spiegel; 
Interper il Persuasion by Sociologist Erving 
Gottma Further Studies on Maternal-Neonate 


Pediatrician Helen Blauvelt; 
Retorm by 


Interrelati bs 
= Chinese ( 
Psychiatrist Robert J 


Thought 
Lifton 


omrmunist 


The bjiect was obviously inspired by recent 
ittention t brain washing, its relations to edu 
ition and psychotherapy, and growing study 
# subtleties of human communication 

The exchange is interesting and valuable as 
ver th preceding seminars, though initially 
mew) | spirited. The frame of reference 
for stuc of interaction is probably the most 
ignificant aspect of the book Influence ot 
thers is discussed in multiple situations of hu 
nan relatedness Ihe book is highly recom 

for all scientists of human behavior 

The Extent of Cancer Illness in the United 
States. Public Health Service Publication 
No. 547. By the Biometry BRANCH OF 
roe Cancer Instirure, Pustic HEALTH 
Service, U.S. DepartMent OF HEALTH, 


EDUCATION, AND 
ills Washington: 
ing Office, 1958. 


An excellent and 


WELFARE. Pp. 23; 22 
U.S. Government Print- 
Price, $.25. 


concise presentation of the 


i tatistical aspects of all forms of cancer 
in the United States R. kK 


se of Pharmaceutical 
Preparations. Report of a Study Group. 
WHO Technical Report Series No. 138. 


Specifications — for 


Pp. 29. Geneva: World Health Organiza- 
tion, 1957. Price, $.30. 
\frican Conference on Bilharziasis. Report. 


WHO Technical Report Series No. 139. 
Pp. 42. Geneva: World Health Organiza- 


tion, 1957. Price, $.30. 


utpatient Psychiatric Clinics in the United 
States 1954-1955: Characteristics and Pro- 
fessional Staff. Public Health Monograph 
No. 49. By Anirra K. BAHN, B.A., AND 
Vivian B. Norman, B.S. Pp. 87; 13 ills. 
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Washington: U.S. Department of Health, 
Education, Welfare, 1958. Price 
$.60. 


and 


Ven Steps Forward: World Health 1948-1958 


By Carper. Pp. 68; ills. 
Geneva: World Health Organization 
Division of Public Information, 1958. 


Price, $.50 


The Paramagnetic Resonance and Optical 
Spectra of Some lons in Cubic Crystalline 
Fields. By W. Low, Enrico Fermi Insti- 
tute for Nuclear Studies, University of 
Chicago. Pp. 55; 23 ills. New York: New 
York Academy of 1958. 


Sciences, 


Recent Studies on the Epidemiology of Histo- 
plasmosis. By L. Furcotow. 
Pp. 37; 30 ills. New York: New York 


Academy of Sciences, 1958. 


Man in Space: A Tool and Program for the 
Study of Social Change. By Marcanet 
Meap, Donatp N. Haroip 
D. Lasswett AND LAWRENCE K. FRANK. 
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